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FZE . R PREIE R AR (fast mobility particle sizer, FMPS) XA i A0 40 MORL HEAT 100, I XA i 2011 ~ 2012
AR RSB ORI B B | REAR S AR I 225 A SO R R Z R A OC R AT ST, 25 I, At g 7 768 A0 A 0o 2 22 %o
OB A BT AR AARE TR > B > F 5 > B, 12 AHEE, 8 3.56 x 10° em ™, 10 &AL, 7y 2.51 x10* em ™.
CMD( count medium diameter) ZZT5ARALAFIE HFE > & > B > & 4 A e, 0 53.51 nm; 6 A AL, 7 16. 68 nm. KL K E X
UKL BAOR B A — R 5.
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Study on Number Concentration Distribution of Atmospheric Ultrafine Particles

in Hangzhou
XIE Xiao-fang, SUN Zai, FU Zhi-min, YANG Wen-jun, LIN Jian-zhong
(College of Metrology & Measurement Engineering, China Jiliang University , Hangzhou 310018 , China)

Abstract; Atmospheric ultrafine particles (UFPs) were measured with fast mobility particle sizer (FMPS) in Hangzhou, during March
2011 to February 2012. The number concentration and size distribution of UFPs associated with meteorology were studied. The results
showed that the number concentration of UFPs was logarithmic bi-modal distribution, and the seasonal levels presented winter > summer >
spring > autumn. The highest monthly average concentration was 3. 56 x 10 ¢cm™ in December and the lowest was 2. 51 x 10* ¢m ™ in

October. The seasonal values of count medium diameter( CMD) were spring > winter > autumn > summer. The highest monthly average

CMD was 53.51 nm in April and the lowest was 16. 68 nm in June. Meteorological factors had effects on concentration of UFPs.

Key words : number concentration; fast mobility particle sizer( FMPS) ; ultrafine particles; size distribution; Hangzhou
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SAATAES R TSI A wl A 77 R A ok 2

7% 4% ( fast mobility particle sizer'™ Spectrometer,

FMPS) ,iZAY 88 25T EAA U3 40 fHOHUR: ki 4%
AL B AR S F] F CPC ( condensation particle
counter) HFATHEL, MR FH 24 | RRE BT
S HAT OB T, FEATAE 1 s PN IR ORI <F 20 A
(434, FMPS 1] 5 (A Ri A8 YE Bl A 5.6 ~ 560 nm,
32 NHIE R AR BAR G UL 1 AT ROk B
FEIM 1 ~10" em ™, RAEFIE N 10 Lomin ',

#1 FMPS LS EHiZ
Table 1  Particle section size of FMPS instrument
B 1 2 3 4 5 6 7 8 9 10 11 12 13 14
D,/nm  6.04  6.98 806 9.3 10. 8 12,4 14.3 16. 5 19. 1 22. 1 25.5  29.4 34 39.2
BB 15 16 17 18 19 20 21 22 23 24 25 26 27 28
D/nm 453 52,3 60.4  69.8 80.6 93.1 107.5 124.1 143.3 165.5 191.1 220.7 254.8  294.3
B 29 30 31 32
D,/nm  339.8 392.4 4532 523.3

KR bRER A3 4.5 HAEZE, 6.7
ARNEZ9 10, 11 HAKZE 12 AS5RHE2 AR
AT SRFE IR RAGE B 2 2.

F2 REMENSSEE

Table 2 Weather condition during sampling period

e A Mg R FHERE PR ‘?iéﬁﬁxff

/d /°C /km-h~'  BE/%

3 4 117 7.0 41.5

5 4 8 17. 8 7.7 57.6

5 6 21.0 9.2 58.6

- 6 5 23.0 5.6 84.6

R 7 5 31.2 7.8 64. 4

9 6 24.1 7.1 72.3

Fk 10 7 20. 8 8.8 72.0

11 7 17.5 7.0 74.8

& 12 10 6.4 8.4 67.1

= 2 7 4.5 8.5 68.7
2 Z#BR5iHR

2.1 BORBEZR

P 1 7R A A N A SR ) R A 135 53 A A
MR DA H KSR 20 0 ) 52 T S 1 X 5 R g
O3 AR IR AR 43 HBRAE 10 nm ZE 47 (8 ~20 nm)
1100 nm 2547 (80 ~ 110 nm) . B ZAE 10 nm Z£4 K

B, B B 0k B A B/ VR AR | F2 82
B (Nucleation Mode , < 10 nm) F152 M AZ AR 2
( Atiken Mode, 10 ~ 100 nm) . KA 40 550k 4y 1) = 52
KA FBERE | ZAE ., s, T H) | Ak
KHTARB 0 R AR 10 nm 2247 (UKL 32
B TRHPRLF AR, TG 100 nm K F VR HERCANE
K7/ i B S T B R SS ST SYAm R 9 AL R

[ 2 Fir 7 Sk o At R 7 7380 B 43 A REAE , AT
DIEH BORER LR IE N 4 > B 5 > HF >
Z W BB AR, & B R T HABL ST
R A Z AL TV 2 ST, T TR RALR , K
REFRE AR ST , AR T BRIt
A BTN 32 2 i e e IR R S, A RETRL R AR
B, W0 2 ARk B A . H A Bk B AR ALY
5 2.04 x10* ~3.56 x 10" em 7, Fx KAH H ELTE 12
A B/MERIAE 7 A. Wu 20 %F b 507 Ok %L
WRBE A A R W, SR B0 B B KA D AR
=SS 1S o | AN R i iU AN 7 N SR
T 2. 3R 3 Gt T RAE V)R] 4 UKL 4 2 1 £
HeBE AT CMD.

R3 2011 ~2012 E£HEREF CMD %it

Table 3  Number concentrations and CMD statistics in 2011-2012
e Ao W K H B g x 104 /em =3 CMD/nm
/d GRS SRS SN ] /M AWy 0 BORE e/ ME
3 4 2.69 41.33
# 4 8 2.84 2. 81 53.51 47.6
5 6 2.90 49.97
- 6 5 3.04 16.68
= 7 5 2.04 254 26. 64 21.66
9 6 XY 3.60 2.04 2047 53.51 16. 68
&k 10 7 2.51 2.80 37.82 36.67
11 7 2.94 42.74
% 12 10 3.60 310 37.11 42.36
h 2 7 2.64 ' 47.62 ’
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Fig. 1 Changes of particle size distribution in 2011
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Fig. 2 Distribution of particle number concentration in 2011
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Table 4  Parts of the city number concentration contrast
HIX W S st ) AR AT B0 B/ om 3 SCik
CHE 3 ENAWED . (18.3+3.9) x10°
A BITBE R 1999-03 ~1999-07 o 20
T HLTE, MR NG, (12.4+2.7) x10° [20]
1995-07 ~1997-04 7.4 x10° [21]
B[R 78 Eh IR, faf 2 2.58 x10*
TR AR, T 1996-11-30 ~1997-03-13 2.59 x10* [22]
IR O 2 E R 2.03 x10*
ST 2001-02 ~2001-04 BB 2.7 x 104 [23]
EAZHL 710 MIBRA R, S 2001-08-30 ~2001-10-27 FENER 17 m 4k, (1.8 ~3.5) x10° [24]
Tk Wi /R PR IR , B 2002 (2.53 ~3.23) x10* [25]
Jest 2004-07-13 ~2004-08-23 (2.0~3.0) x10* [26]
. 2005-02-18 ~2005-02-27 .
5 2005-03-03 ~2005-03-10 3:35 %10 [27]
dtx 2004-03 ~2006-03 (2.8~3.6) x10* [19]
, 2005-05-30 ~2005-05-31 )
Vi e . - 4
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Fig. 3 Diurnal variation of the particle size distributions
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Fig. 5 Number concentration contrast under different weather conditions
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