provided by Xiamen University Institutional Repository

10384
200025021 uDC
TSP PM10
( )
( )
2003.11 2003.12
2003 12

2003 11


https://core.ac.uk/display/41410708?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Resear ch on Sampling M ethod and Elementary Analysis

of TSP and PM 10 in Aerosol

A Dissertation Presented
By

FaRong Chen

Supervisor:
Professor & Ph.D: Xiaoru Wang

Associate Professor & Ph.D: Ying He

Submitted to the Graduate School of Xiamen University for the
Degree of MASTER in SCIENCE
December, 2003

Department of Chemistry, Xiamen University



7 7
T+ 7 4 7
R V0 7
oy 2 8
oSN — < oL 10

TR Gihh M 10
ias L Ay— 10
§1143 .................................................... 11
an Ry — 11
TP N ) 12
citns | Y s 12
sin . KNS Y mm—— 12

12 13
§121 .............................................................. 14
PR ¢V A 14
SLoaWLY  —— 14

o 70 S 16
§14.1 ............................................................. 17
oy e 17
TP, 17
Claa 18

L e———— 19

............................................................... 19
.............................................................. 20

S 23
T 23
oy 23

O 24
o190 e 24
§213 .......................... 25
............................................................. 26



§2.2

§3.3

§3.4

§4.1
84.2
84.3
§4.4

§221
8222 s
§2.2.3 pPM10 L
§2.2.4 APT

§3.2.2
§3.2.3

§3.3.1
83.3.2
83.3.3
§3.34
83.3.5
83.3.6
§3.3.7
§3.3.8
83.3.9

82241 APl s
82242 s

ICP-MS s

83.3.10
83.3.10.1 s
833102 L
83.3.10.3 s



3 4
5
100%
58% PM2.5 TSP
86% PM10 94%
ICP-MS
1 HNO3-HCIO,

2



W Pb
Na

Mn Fe

Pb

Li

Mg Al K

10 Na V Cr Ni

Li
3

Mg Al

Ni Cu Zn As Pb

TSP

PM10

PM10

12

10
V Ni

K Ca
10

Ca Ti Mn Fe Co &
Cu Zn As Se Sh Ba

As

Cr Cu Zn

Ti Mn Fe Co S
Mg Al K Ca Ti

PM10 TSP
10 V Cr
PM10
4
5
PM10
PM10
6
3~5
PM10

PM10



ICP-MS
17

GAP



BA.4.2 79
B, D e 79
...................................................................................... 83
.............................. 84

80, L e 84
80, e 85
85.2.1 85
85.221ICP-MS 85
85.2.3 85
85,3 e 86
8631 86
8632 91
8533 92
80 s 95



Abstract

Abstract

The dissertation consists of five Chapters, which are preface, the
aerosol collection and physical anaysis, the metal elementary analysis
of aerosol particle samples, the cluster and discriminant analysis of
aerosol particle samples and the elementary and discriminant analysis
of the Alisma orientalis(Sam.) Juzep.

The current situation of the research of inhalable particles,
including the source, the physiochemical properties, the effects on the
climate, epidemiological study and the analytical methods of pollution
source, were summarized in the preface. Moreover, the essential
requirements of filter film and sampling instruments were discussed in

the respect of sampling techinclogy.

In chapter 2, the record of the raw data and quality control in the
course of aerosol sampling were discussed and the mass
concentrations of the different size aerosol particle samples collected
in Xiamen city and other region at different time were analyzed. The
results indicated that the chiefly pollutant in Xiamen was the inhalable
particle. The air quality of Xiaoping district in Xiamen was all good,
and 58% was excellent. The most important characteristic of aerosol in
Xiamen was that small particles were dominant. The results showed
that PM2.5 accounted for 86% of the total suspended particles (TSP)
and PM 10 for 94%. The mass concentration of the aerosol was higher
in spring than that in summer, but the difference was small. Meanwhile,
the results of different cities and districts indicated that the mass
concentrations were higher in urban districts than in suburbs.

In chapter 3, a method for the determination of heavy elementsin
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Abstract

aerosols by ICP-MS was developed, The sample digestion method,
measurement conditions and type of filter films used in aerosol
collection were studied. The results indicated that HNO3-HCIO4
digestion system could be used for sample pretreatment with
satisfactory results. The quartz film was the best choice for aerosol
collection in order to reduce the background values. The enrichment
factor of metals was calculated. The results showed that the order of
pollution related elements from high to low was PM 10, TSP, refly dust
while that of the other elements was refly dust, PM10, TSP, The result
indicated that the pollution related elements were easier to be enriched
in the fine fraction. The average mass concentrations of rare earth
elements in aerosol particles collected from April to May 2002 were
nearly the same as that of the dust coliected at the dust catcher outlet
of coal-fired power plant around Xiamen, but the concentrations
during the period of December were nearly the same as that of the
background soil of Tong'an district. On the basis of the results, an
assessment was carried out that the harmful trace elements in aerosol
particles emitted from coal-fired power. The spatial variations of the
metal element concentrations in PM10 were the same as that of the
mass concentrations. The metal element concentrations of the other
city showed that the district ranked as following: baotou > Xiamen
University > Hong Kong Baptist University. An unusually dust storm
was detected on March 5 in Hong Kong during our sampling period.
The element concentrations in the dust storm were roughly 3-5 times
higher than that of the average concentrations measured in non-dust
storm.

In chapter 4, the different features of the features of the PM10
pollution level of the urban atmosphere among Baotou, Xiamen, Hong
Kong were analysed by the software of the SAS. The result showed
that because of the difference of the urban geographical location,
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industrial structure and distribution, energy structure, the contents of
main pollutions in the PM10 in Baotou were different from Xiamen

and Hong Kong.
In chapter 5, 17 element contents of Rhizoma Alismatics in

Jianou Fujian were determined by ICP-MS. On the basis of the resuilts,
the classification discrimination of the two sorts of Rhizome
Alismatics, which were Alismao rientalis (Sam.) Juzep and Alisma
canaliculatum A. Braun et Bouche, respectively. was obtained by the
software of the SAS. The distribution curve of elements content
measured in Rhizome Alismatics may provide probably a new way for
the standardization growth and the fingerprint foundation of
Traditional Chinese Medicine.
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