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Effects of High Temperature, High Relative Humidity and Rain Process on

Particle Size Distributions in the Summer of Beijing
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(1. State Key Joint Laboratory of Environment Simulation and Pollution Control, College of Environmental Sciences, Peking
University, Beijing 100871, China; 2. Institute for Tropospheric Research, Leipzig 04318, Germany)

Abstract Omrline measurements of particle number size distribution were conducted during 2004-07-13 ~ 2004-08-23 by using
TDMPS APS system in Beijing: in between the size distributions of particle mass and chemical compositions were measured by using
MOUDI cascade impactor under three kinds of weather conditions: (U high temperature and high relative humidity night, @ high
temperature and high relative humidity day, and &) clear days. The results indicate that particulate matter, especially fine particle

pollution becomes severe under high temperature and high relative humidity conditions, which results in low visibility (2. 5km); the
average concentrations of PM, g and PM 4 are 170. 68 Hg/ m® and 249. 35 Hg/ m°, respectively, PM | g accounts for 68% of PM q;
number concentration mainly concentrates in the range of 50~ 100nm, about 2 x 10~ 3 x 10*em” 3 rain process has a great effect
on scavenging particles, especially {ine particles. After the rain process PM g is 3 times lower and PM g is 6 times lower than the
values before the rain; in the following clear day, new particle formation is observed, the newly formed particles ( 3~ 20nm) grow to
50~ 100nm rapidly. After that, the pollutants start to accumulate and it becomes heavy polluted in few days.

Key words: particle; mass size distribution; number size distribution; high temperature; high relative humidity; rainfall

KRR, IEg R T (k42 T 2. 5Hm) T4 AT A S WF S A e e IR .

RGNk T (RLAE /N T 100nm) , PRI 1 43 5 0] 42 155 JEHUEPHAT 50005 A (2003 b Feit a4
SR PR S, 52 me b 2 (1) fE 4 W S 17, PR IGHE I FEAR ) I K s, Bl A b 2 5 i P R e
B S A B, O WK AUR BT R T FRR LB SR B B 240 74, R4
LG YY), T E WA R R, B I 23k i
BV Ye ) PM o, 1T PM o 1 PMa.s [ Lb 9] 5y ik —
40%~ 809!, KUK TV P T JCHOMITE  E@WEA. 6k FAhi 21 5120920130548, 0230810): % T

S A K G K ) ESNL R0 IS0 CNCET 08 0008y
ﬁ"T‘?ﬁ%ﬂ‘]ﬁ# m*;‘;q}‘]ﬁ_k-—tﬂg---tpﬂ{],“--){]ﬂl{k. TEE B A WI(1966~ ), L, Wik, B, Wt 2k G, 3 B0 5Ts 1R

Iy OB B LB 3 W, T4 U PR R T 3
,{\\]1”:’*4\& ‘j}?—%f—f‘ }A'[, j:f j\rﬁ,{\\] :VJ FI{J fifg B LA B BEE, E-mail: minhu@ pku. edu. en



2294 F7 S

B 27 %

BN 119% ), A6 58 KSR 15 B2 il b il b 5T K
TG Y 1A T DG

CA W50 R WAL 50 52 PMos/PM o 20 4
60% , 41 R T 1L 28 1 S A6 55T B0RE 42 (1) 3 B 40 B
G240 b mU R X Ak 2 NG R, A7 R T
VORL 7 UNGR R £ WSRRER MVER SR 4 , 3 B AE R
Ze AR T TR 173 BLEDST ar I, Jh st FE R
A TSR, AR TS G, N2 53 AR
i, FECL ST ZE R W PR Y [, 8 3 s
F 2008 Bz 23 [l I ) B, Db b, IR dE 5t
iR KA R, KPR 1 53 A REAE R
SLHAR, BRI A 4y REAE, D BRE M A) TG e
P47 A 00 B 1 SR K3

A5RS8O URORE A B0 A Wl 5
A, F IR TE] 23 B84 ( 10min) JU5E K42 3nm~ 10Hm
KR EOR B, 47 81 T 2004-07-13~ 2004-08
23 b 50 K AR A 1) B0 % 3 A 4 R JF 2B L
2004-07-17~ 2004-07- 18 I 7] e dhk ey 34 WA W9 3
HUNY i 0 B T-33% 3 AN SR ) KA A0, WFT T b st
SOURE A9 1 B0 J55 3% AT R AR JSE 035 43 A1 PRI .

1 KRSBRIHERHRES ST

1.1 REEJTIE

KRR P RO JEE 1% 4 A1 1) 3 28 A 2 I B A )
TDMPS(Twin Differential Mobility Particle Sizer) /1
APS (Aerodynamic Particle Sizer, TSI Model 3320).
TDMPS RZe( Wi 1) Jy £E 1 3 LB 0] i )2 W 58
(Institute for Tropospheric Research) JF A, ‘& 2 4
TR Rife Ry 3~ 20nm (1KLY ] UDMA
(Ultrafine Differential Mobility Analyzer) f1 UCPC
( Ultrafine Condensation Particle Counter, TSI Model
3025) W ;K42 4 20~ 900nm [ R ] DM A
( Differential ~ Mobility f1 CPC
(Condensation Particle Counter, TSI Model 3010) ill]
HNE 1 o, KAFEMIEANRG G700 2 ¥, —
#ilL UDMA Jifi ik ki 4 J5 kN UCPC i 55, Ff dh
W 2 L/ min, 800N 20 L/ ming 55— Bk
DMA BEA CPC £, FE ¥R 0.5 L/ min, #1/<
Uiy 5 L/ min. APS JWHDRIAE ) 500nm~ 10Mm (1]
ORI, Wik 1 L/ min, R EN 4 L/ min. XE
RG] 53 HE%  10min.

RAURBORE A9 T8 IR B2 % 3 A () SRR ASE H 2 2 o
I fii i 20K FE 4% MOU DI ( Micro-Orifice U niform
Deposit Impactor, 3% [§ MSP 2> al), ¥t &8 4 30

Analyzer )

L/ min. 10 Z& MOU DI SRAE25 R U130 4 ( 2E 11>
18"m) 10~ 18Hm, 5.6~ 10Hm, 3.2~ 5.6Hm, 1.8~
3.2Um, 1.0 ~ 1.8Um, 0.56 ~ 1.0Hm, 0.32 ~
0.56Hm, 0.18~ 0.32Hm, 0.1~ 0.18Hm, 0.056 ~
0. 1Hm. FFEIEAEH] ringed=Teflon JH(47mm, Gelman

).

A
ucPc CPC
3025 | gy 3010
ST | R A B
oy (1% 05
s . s 2y
(P4 TR D) | R SR
I
% Balins
R Rt 1 5.0
< 2% DMA
T 200 ot T
i wis
r 20/ Y|05 r
—a—{ 7+ : A —Lx_i—gﬂ
T ~200 : 3.0

e g 8 T B
(LI OB

By
71 Wi R 2

Y R
A ST

(VIR
@ A

E 1 TDMPS R4 REE
Fig. 1 Sketch map of TDMPS system

1.2 RAF SRR AR I ()
KA AT Al 2 P G U DX B 3 K2R A
Pil A DU PR R b A ) 1 AT 3 T3 R, A
A, NGB AR O, A 8 [ G S Al v Y .
KA 2% BV AE AL ) BERL— 5 BB Tol ((0E & Hh 1 £
15m) , M pfn 4y 7K Ve Hh 3 iy, AS 5 ke 2k 1.
TDMPS-APS RAIELRAE, H Bhid s Hdl, %
FERTH] 24 2004-07- 13~ 2004-08-23. MOU DI 4% 2% £
vty ) JE A JE FIRORL ) K 8 1 1y, A3t Oy
WEE WL SCHRT 6] -
1.3 RN R SRR &AM

K, B A 26,0 °C, P 4K 6l 65. 0%
(0804~ 0823), "\ % 4 1 42 &, 1 3B Wi A
1.37m/s. 07-18T03: 40~ 07- 18T 09: 45 [& R, Py 4t
i Smm. MOUDI SR A i (W] B AT AH B (1) R A< FF 1IE
W3 1.

2 ZR5i11E

3nm~ 10Hm F50RL 9 5 B FE 1) A2 4k Vo [ &
(10min “FIMH) (0. 7~ 6.4) x 10* 4/ em?, “FIME N



111 2 5§

B

2295

F 1 MOUDI A% [8) F B Ho 3 R 89 R S AFAE

Table 1  Sampling periods of MOUDI and the corresponding weather conditions
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