204 953 HOW

2001 49 H

XEHS: 0254- 5357(2001) 03— 0202- 06

ROCK AND MINERAL ANALYSIS

meoowt Vol. 20, No. 3

September, 2001

P L BE BRI P 7 K UROREA) 32 MK

HEHBE, X1
(1. R FBEAHHIR b, T 5t
3.7 MHTTERBERE I oy, 1R T

510030;

%2, }/J\j(%B, £ 5%?5[, B‘}.EWQI, 5‘%%1‘13, S‘UJJFJZ%I, F. Adams’

100029;

2. MBS R Y R, &R T 510030;
4. Antwerp KZAL%E R, LRI

REE: A4 A BB KUK (0 R A T VA, SRICT-3h 2 B 55 B 8 o iy b
2, A RE S GH LM 80, T kM Az k&A% A . s BT e gk,
i BRUORE 3t 7 TRIAT DL, 10T 30 20 B 75T SO0 U R ik 5 A7 HURELRORE 5 BR80T A7 Ak 3 2
b . SEEG SRR, KAURURE) 1 RIS 2 BRI, 6 IR I R SR PR . IR R Tl s
(975 Hey BANHE G, QBRI 5 TTRIURE ViR RORE A8 AR R BT P HER, L e A A

Bl JFORIURE o B3 TORIORE R KU B 2%, wT Bl Tk i

SRHETL .

B, e IL RS, MLBh %2 R/ AW ik ke, A A

KBRS AEBE BORI); SRR SRR

FESES: X132

1 HL B 0 20 A mT LWL AN ORE K /S
FESIE XS AT 2 o o b . FE T LR
AN TURE ) (K73 A K, T LA RUR V) R R HEAT
SR, vHEL LR E T o B A 3 RO o
HHE RS B, A PAEAT R A S e SRR LRt o
SRR A . 4 0 BERE T HOR T Tl 1
FIFWEFEERE 7 M T 8 = 3T KON ) 1) oK
P AEAE R, X R RE AR, SOk
SR G5 R A A R o T BRI 45 R — Bt R
) ORI I A 2 3 HE R ) B3 HE M 45 A5 T LA
PRLEAIE D . A SCRICT 3) 43§ F A 3 43
AR &5 A 18 TR R R URORE A UE, F 23-#r 11 360
REYIECH IORRE N, Z8 vk 5 s, AU E T
A BRI 73 He &5 R, iy FLAERLAR 20 Al A
Koy dr ATHUBURL IR 3 55 7 1 45 2] 17 8 2 1015 &,
P s RO A MAG . [, &85 T T
g5 RN A B 7 Hr i R0 — BUEAN S 3 IS AL

1 SR
11 SRS dh R
SRAF S0 T T 6 % Ut 2

Wri5 B #A: 2001-03-26; 117 H #3: 2001-05-24
HELWH: [FHxK QAR EIES(29777029)

X ERFRIRED: A

D, P06 T IR IR B REIX, AN R AR R
SRR IR BRI (TSP) FURLAR /N T 10 Bm (1) ] 1
ANBURLY)(PM 10) £ b, BF 5 12 A, SRFE I )
2000 4E 8 H ).

{58 % FLIE ( Nuclepore membrane) K5 KA
BRI S . AL P Rk R I T e, Y PR B ]
FETHT T3, 5 5E F ORI 20 A . SRR 2% O [ s J5R
THENLMI(TAEA) HERE M ARAF AL Gent type) YR
FEAS(SFU, Stacked Filter Unit) . nJ 43 ¥140 9 2% K
EPM 10 B8 . MR AT H ) 52 R 2 K PM
10 Ff SR AEAE — 5K IEME 1, LRI BB 20 0 TAE, Bt
FHEREFLAE 0 0. 4 Bm, o] DU AL AR A1 B0k (1)
TR . RAE TSP B S ISR A L AT i i) PM 10 U]
8
1.2 SZE0 B
1.2.1 Tt

T3l o M I A S N B LA, U
(153 T4 — AR, X e RS K/ ey EAT
0 3R A U R .

B fhil % £ H 3L W) S— 2700 1 L EEE
BEdh & B OB AG, BYEZT 1 em® HOBTRL)

e @ ERBE(1966- ), U, dbmtili A, TREIN, MCHEREE 407 115 .

— 202 —

All rights reserved. http://www.ykcs.ac.cn



3

FE S [ 5 A0 0 e b, ARG HRE W A RE S A
HATHE S, UAF LR AT Sk .

B UF 19 6 ANk 2311 TSP B Sl BN HL B8 X
SRR A2 0N ST I 2 by . S
B H LA | 1) S— 2700 %4414 fL BT
FIEDAX BEWE 0 MT REE . SR R 15 kV, 0K
5% 500~ 1000 fi5 . F3h20Hr 100 NH0RLA) K
A% 8~ 10h .

1.2.2 HEh T E

A 3l 2 Hr I A R e T KA 2 R 1)
JEOL 733 A4 14l i ( PR HL HRED) IO fig 7 #r
ARG B oy BT BRI FE S . ORI 1R R 5 A B
HEhBEAT, CIERAE N BN . 20 #F 100 ANk
KAFHE 1T h,

B & R % 76 BT B 8RR 1 i LRI ke
A7, AR5 BTELZY 1 em® (10 B0 4 B W DEIBE, [ 58 7E
AU S L, R i B 4 R AT 0% B 1 Ak B, DA 3L
HAT S b, s A s BTS2 40 M . B AT 15 (1)
FE&h B B8R H 3 d 1 16 R T 1 ) T A [ s 1 B
& b, JBON L BEEAT I R T

B A2 oA & R 733 H e RE kT
IR, TSk 6 A3 ) PM 10 FE SR 14 3
I TSP FE&h . SEH m B o 20 kV, KA
20001, WHLERE A 1 nA .

FIURE ) JC 2 2 B BE T I A SIS A B S
R AT SZ B A ] . Xy 6 ANk
PM 10 £ .

O /MR BEE K 0. 75 Hm I, SE56 (T
AR AOREL PR V5 G R, T RR A ROk 43 #T .

@ /PRARBEE N 0. 1 Bm I, (1 T RA27E
0. 1~ 0.5 Bm [FH0Ri 5 H by S50 H 10 4K 5843,
XA S 119 45 S T T U8 A0 BORL IR G Gk .
SO AL AR 0 R 658 e b 783 5 TR A AR B A A
A, FIRRA LS 73 HT .

IZ FH B4 B e F PRODPP B 280 B 8 4F
TDA SO b B v 55 52 56 B4, M 48 00 490 1) 76 41
AT BE o BT, ORI AT 02K

2 LA
2.1 KR B 2hil &
REAFE A UE BB H LI 5 500 ANFORIA), foz /IR
FRBEHE Dy 0.1 W, SHEBURL AIRURE (1 A6 H v [, A
Ride A i 47 1 5 BACRTE
R BIHEAE 6 A3k KU PM 10 FF i £E 25 4

All rights reserved. http://www.ykcs.ac.cn

R I A BB AR L M 1K CIBURL A 1 8

o520 4

REAE( d) G A BRI ECH (n) V- EERT b R0RE
S B oy LERVRRAE B 2 5)

1 PMI0 FESRIAR A iE 8

Table 1  Particle size distribution of PM 10 sample

14~ !
2 i | amm —2— pyg

5 n 5

o/ Hm

0.1~ 0.5 414 2.8 82.8 [2.0~2.5 3.2 2.2 0.6

0.5~ 1.052.2 2.0 10.4 2.5~ 3.0 1.2 1.2 0.2

1.0~ 1.5 15.2 2.3 3.0 >30 57 25 1.1

1.5~ 2.0 8.7 0.7 1.7

i 1 M T LUE B MR A,
0.1~ 0.5 Hm F10.5~ 1.0 Bm ER 5 T 40K
ZH KA 82, 8% Il 10. 4% . HH UKL £F %L
HE S BB, KT 2.5 Bm (080 4 a4t 1
1.3% .

6 M SR e A BB LT
AFRL, 85 A~R A2 50 R P 1 J0kE 4 £ H RS PEAR U .
TKBI Ry 2 1 v IR ST 389 4 bk M D 2 B0 A X B
EIXAN X Ik ] P9 R A 0RE 4 R R A2 2 Al AT 1R
GFI I

K1k 14# 3 TSP 5 PM 10 #f ki 438 40 A
PXTEOT BB . LE R T M R B T TSP A A S
PM 10 F &b 76 0742 20 A3 7 11 0 5% () . 9 A B i 1
FORE ) - B A AE A0 R, TSI EAE 0.1~ 0.5 Hm
W, 76 TSP FEfhh 7 78. 0% , 7F PM 10 Ff 5o i 3
83.4% . fERXT 0.5 Bm [ Ri45 36 Hl v, TSP #
A RVBORE ) B H #8 v T PM10 FE &b i S0RE 4 .
i I R SR RE 5 5K BT SR A5 10 B i 76 R 428 20 A1 1)
SR AH I, (HE TSP FE S B Bk £ T
PM 10 Ff fh (FHLTRE .

1000
—O—T8P |
—r—PN10 !
100
&
E
&
= 10
1 " . r
0105 051D 1.0-1.5 1520 2.0-2.5 25-3.¢ >30
dium

B ) 1# SRS RLR AT S R
Fig. 1 Size distribution plot of aerosol samples

collected at site number 1 in Guangzhou
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Table 2 Atmospheric particle classes and its characteristics
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Table 3 Summary of SEM manual measurements for

TSP samples at 6 sites in Guangzhou
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Table 4 Particle number abundance summary

for particle classes Yo
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Table 6 Statistics of aluminosilicate particles

observed by SEM
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Fig.2 Comparison of particle number abundance( % )
of aluminosilicate particles found in both

manual and automated SEM analyses
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Identification of Major Particie Classes in
Guangzhou Aerosol by Scanning Electron Microscopy

DONG Shu-ping', LIU Tao*, SUN Da-yong>, QI Hui', D UAN Feng-kui',

WU Qing-zhu’, LIU Xian-de', F. Adams*

(1. National Research Center for Environmental Analysis and Measurements , Beijing 100029, China;
2. Guangzhou Environmental Protection Agency, Guangzhou 510030, China;
3. Guangzhou Environmental Monitoring Center, Guangzhou 510030, Ching;

4. Department of Chemistry, University of Antwerp(UIA), B- 2610 Wilrijk , Belgium)

Abstract: Identification of major particle classes in Guangzhou aerosol was performed by using scanning elec

tron microscopy(SEM). Results obtained in both manual mode and automatic mode are consistent with each

other, even featured differently. Automatic mode is superior in fine particle analysis, such as various sulfur-

containing particles. Manual mode is preferable in morphological observation and identifying coarse organic

aerosols. It has been shown that urban aerosols come from a variety of sources. The control and remedy mea-

sures should be comprehensive in nature. Not only industrial point sources emissions such as coal combustion

fly ash, calcium-containing particles, iron enriched particles, but also non-point sources emissions such as soil

dust and carbonaceous particles, are important for emission abatement and control. Carbonaceous particles are

generated by many sources, including industrial processes, combustion processes, vehicle exhaust, biomass

burning and natural vegetation emissions.

Key words: atmospheric aerosol; scanning electron microscopy; identification; cluster analysis
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