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PROGRESS REPORT
(September, 1999)

Sub-project on 'Air Pollution and its Trends'' (File Ref. RAS/8/080)

Introduction

Suhaimi Hamzah

MALAYSIA

Our group have been doing the sampling of air particulate samples using two GENT
samplers since May 1997 at two locations which represent an urban area and a sub-urban
area. Total number of samples collected in 1997 to 1998 is about 450. Elemental analysis
of the filters were done by using INAA technique. The results are being compiled as
according to the format (in excell) specified by IAEA. Study is also being carried out for
the application of ICP-MS in analysis of air particulate samples.

Sample Collection

Collection of sample was performed once or twice per week for the duration of 24 hours
starting from 9.00 in the morning to the next day. Table 1 shows some information

related to sampling sites.

Table 1: Information on sampling sites

parameters

Kuala Lumpur

Bangi-Dengkil (30Km to the
south of Kuala Lumpur)

General description of the area

Urban, capital city

Sub-urban, residential area

Major activities in the area

Trading, administration,
metalworks,

Agriculture, electronic industries,
universities and research instit.

Major source emission

Transportation, illegal waste
burning.

Transportation, illegal waste
burning,

Sampling height

10 meters from ground (on top of
2 storey building)

1.5 meters from ground

Frequency of sampling at the
sampling sites

once a week ( on monday)

twice a week ( on monday and
friday)

Type of Sampler used

GENT sampler unit

GENT sampler unit

Number of sample collected in
1997

Fine: 48, Coarse: 48

Fine: 80, Coarse: 80

Number of sample collected in
1998

Fine: 50, Coarse: 50

Fine: 45, Coarse: 45

Air particulate concentrations

The mass of particulate matter was determined by gravimetric method using a
microbalence. In this method, clean and loaded filters were preconditioned for 24 hours




in a dessicator in order to remove moisture from the filters before weighing.
Concentration levels of air particulate in Kuala Lumpur and Bangi-Dengkil areas are
given in Table 2a and 2b respectively.

Table 2.a: Kuala Lumpur area

Period Average PM2.5 Average 2.5-10 micron | Remarks
(ug/m3) (ug/m3)

March-July 1997 273 26.0 normal

Aug-Oct 1997 89.6 42.6 haze episode

Nov-Dec 1997 20.2 42.6 normal

Jan-Jun 1998 309 22.4 normal

Table 2.b: Bangi-Dengkil area

Period Average PM2.5 Average 2.5-10 micron Remarks
(ug/m3) (ug/m3)

Mar-Jul 1997 28.1 23.5 normal

Aug-Oct 1997 73.1 384 haze episode

Nov-Dec 1997 335 27.8 normal

Jan - Jun 1998 32.0 214 normal

Elemental analysis

About half of the total number of samples collected have been analysed. Elements which
have been determined by the INAA technique are Al, As, Br, K, Mn, Cl, Cr, Fe, Na, V,
and Zn. Several standard reference materials including NBS-Estuarine Sediment, NBS-
Tomato Leaves, NIES-Vehicle Exhaust Particulate have been used for quality control in

the analysis program. Ranges of elemental concentrations in air particulate samples are
given in Table 3.

ICPMS Methods for the determination of other elements, especially Pb, Ni, Cd and Cu
are being developed. Other elements are also being studied by this instrument for
comparison. Early results based on several samples shows that concentration values for
Na, K, Mn, Al are lower than those obtained by the INAA techniques, this might be due
to incomplete digestion of air particle samples. Several elements like As, Cr, Ni, Cd and
Co are not detectabled or their signals are similar with those given by blank samples.




Table 3: Average concentration of elements in aerosol

Area Kuala Lumpur (Jul 97- Jun 98) * Bangi-Dengkil (May 97-Dec97) P
Elements / particle PM 25 2.5-10 um PM 2.5 2.5-10 um
Particle (ug/ m°) 51.5 29.5 493 30.9
Al (ng/m’) ( 120 1015 91.7 946
As (ng/m’) 2.0 1.3 10.7 1.8
Br (ng/m’) 15.5 5.6 13.1 8.9
K (ng/m°) 108 273 333 389
Mn (ng/m°) 5.1 10.6 2.0 4.8
Na (ng/m°) 140 404 147 329
Cl (ng/m°) 161 204 387 386
Cr (ng/m”) 3.8 7.1 11.4 5.6
Fe (ng/m’) 4984 (130) 3437 2755
V (ng/m°) 2.9 1.6 4.7 1.9
Co (ng/m’) 0.7 1.7 1.0 0.4
Zn (ng/m’) 499 5.1 383 20.0

* js based on 50 samples and ® is based on 90 samples

Blackness and elemental carbon
All samples have been check for their blackness readings using the EEL Smoke Stain
Reflectometer. However the calibration curve for the estimation of elemental carbon has

yet to be established. We hope to be able to include the Elt. C together with the elemental
data very soon.

Other method of analysis

It is very unfortunate that our reactor will be Shut down for about 6 months, starting
October this year. Therefore, we have to look for another method for the analysis work,
possibly EDXRF. One of our technician is undergoing training in Pakistan for this

purpose. We will also install an lon Chromatography unit within this October which can
be used for anion analysis.

Remarks

We have received another GENT sampler from IAEA recently which will be located in
another town (20Km to the southwest of Kuala Lumpur) which has more heavy industries
in the surrounding area compared to Bangi or Kuala Lumpur.

Both the sampling points have no weather equipment, therefore the data from nearest

station obtained from Meteorological Deparment of Malaysia will be compiled for this
work.



AIR QUALITY MONITORING
MALAYSIA

CHE ASMAN IBRAHIM
DEPARTMENT OF ENVIRONMENT
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AIR QUALITY MONITORING

.

The DOE was entrusted to monitor

the state of environmental quality in
Malaysia to defect any significant
changes in the environmental quality
which may cause ham to human
heafth and the environment

& AIR QUALITY MONITORING

5 MAJOR POLLUTANTS
MEASURED

OBJECTIVES:

*To monitor overall trend of air quaiity In the
oouniry

To monitor poliution sources

*To monitor fransboundary pollution

sServes as indicator In detemining necessary
actions during qir poliution disaster

o Particulate Matters ( PMio)
o Suiphur Dioxide ( SO2)

o Nitrogen Dioxide ( NOz2)

o Carbon Monoxide ( CO)

o Ozore (O3)

Category 50,| NO| CO [ O HC | PM,| MET|UV

Endustrial X X b3 X X
esidentlal X X X X 1 X x X

ICommercial X X X X X b3 X

Tratfic X x X b3 X x

Control X X X X X b3 X X

MEASUREMENT METHOD

"o Particuiate Maffers < Befa Ray

Tegend

PM,, : Suspended Particuiate Matters
SO,:  Sulfur Dioxide

INO, :  Nitrogen Oxide

0: Carbon Manoxide
X Oone

C: Hydrocarboa
ET: Wind Speed and Wind Direction
V: Ultra-violet

(PMo) Attenuation
o Sulphur Dioxide
(S02) = Ultra-Violet
o Nitrogen Florescence Method
p Dioxide(NO2) - Chemiliminescense

o Carbon

R ° Ozore (O3)

Monoxide(CO) = Infra-Red Energy

= Ultra-Violet Light




MEASUREMENT PERIOD

o Particulate = 24 hour averoge
Matters (PMio)
¥ o Sulfur Dioxide < 24 hour average
(502) = 1 hour
P o Nitrogen
R Dioxide(NOz) = 8houraveroge
o Carbon
Monoxide(CO) = ' oW

o Ozone (O3

123
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Figure 1.0 Malaysla: Location of Automated and Manual Alr Quality Monitoring Statlons, 1999

AIR POLLUTANT INDEX

> An indicator on air quality, developed
B based on scientific assessment to
indicate in an easily understood

P manner the presence of pollutants
and its impact on health.
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AIR QUALITY STATUS

AP| SCALE AIR QUALITY
o0 - 50 o Good
o051 - 100 o Moderate
o 101 - 200 o Unheatthy
0 201 - 299 o Very Unhealtthy

o 300 and cbove o Hazardous




ANNEX 4.8

COUNTRY REPORT

AND

END-USER PRESENTATION

NEW ZEALAND



Air Particulate Analysis in New Zealand using IBA
W Trompetter', A Markwitz' and P Davy®
1. Institute of Geological & Nuclear Sciences
2. Wellington Regional Council

Summary

Q Site:
QO Filters have been collected from two locations in the Wellington Region. Fiiters collected from
a Clean Air research station 20km south of Wellington mostly contained Seasalt air
particulates.
Q The analysis in this report is based on air particulates collected from the Huia Pool, Lower
Hutt site which is exposed to a wider range of sources.

0 Measurement of elements:
O Elemental carbon measured with a light meter gave good correspondence with weighed
standards and with the Black Carbon formula from Maenhaut
Q Elements above and including Na were measured using Jon Beam Analysis.

O Fingerprint determination:

Q Factor analysis of the elemental concentrations measured on 64 filters from the Huia Pool site
revealed 4 significant factors: Seasalt, Soil, Industry and Smoke/Auto.
The elements in each fingerprint were determined by scoring a high correlation for the factor.
The principal elements of each fingerprint are shown below.
The proportion of each element was determined by plotting one element against another.
An estimate of the contribution of each fringerprint to each filter was made by using the
elemental ratios and an element which was only present in that fingerprint. The results show
that on average the largest source of air particulates in central Lower Hutt is from Seasalt and
Industry whereas Soil and Smoke/Auto have smaller contributions.

00 O

Factor Finger Principal elements Method of calculation Average Average
print
ng/m3 %
1 Seasalt Na, Cl, Ca, Mg, S [C1] x 1.87 660 31%
2 Soil Si, AL S, P, Ca, Mg [Si]x 15 480 23%
(including oygen)
3 Industry El1 C Cr, Sc, Fe, Mn, Ti, [Sc]x 602 610 29%
Ni, Co, Na,
4 Smoke/Auto Elt CK, Zn, Pb, Br, Cr, [Br]x 87 350 17%
Fe, Ni
Total estimated 2100 100%

Q1 Future work:

O To make better quantitative estimates of the contributions from the individual fingerprints
using the program Chemical Mass Balance (CMB?7).

Q To use data from more filters and new sites to statistically determine the fingerprints
(especially between smoke and auto).

0O To incorporate the meteoric (and other) data collected simultaneously by the Wellington
.Regional Council in the analysis of sources and to determine the effect meteoric conditions on
air particulates in our environment.



1. Collecting Air Particulates

Air particulates of two size fractions were collected using a GENT sampler. The two size fractions are:
PM2.5 which include particles of a 2.5 micron diameter or less and PM10 which include particles with a
diameter between 2.5 micron and 10 microns.

The GENT sampler sucks air from a tube with the intake approximately 5m above ground level,
through a stacked filter unit and through a gas meter to measure the volume and flow rate. The stacked
filter unit is in a housing (fig 1) that prevents air particulates greater than 10 microns from entering the
stacked filter unit if the flow rate is kept above 15 Ipm. The air particulates encounter the stacked filter
unit which has a course filter on the top designed to allow air particulates smaller than 2.5 microns to pass
through and to capture the larger air particulates. The second and final filter called the ‘fine’ filter is
designed to capture all the fine (smaller than 2.5 microns) air particulates that passed through the ‘course’
filter.

Air was passed through the filters at a rate of 15-18 Ipm collecting particulates until either 4 days
had elasped (and it was time to change the sample) or their were enough air particulates collected on the
filter to reduce the flow rate to 15 Ipm. Collection of air particulates took 2-4 days sampling
approximately 50 litres.

Fig 1: Housing for the Gent Sampler in the
Wellington Regional Council’s Air Quality
Monitoring Station



2. Collection sites

Air particulates have been collected from two sites in the Wellington region (table 1). From April 96 to
March 98 air particulates were collected from Baring Head which a Clean Air Research station on the
south eastern entrance to Wellington Harbour, and approximately 20km south east of central Wellington.

The filters collected from this site were mostly Seasalt and not much else. For this reason the
sampler was then moved to an urban location at Huia Pool in Lower Hutt, 20km north of Wellington.
Samples were collected from June 98 to June 99.

The analysis in this report is based on air particulates collected from the Huia Pool, Lower Hutt
site.

Table 1: Sampling locations

Site Location Duration Sources
Clean air research station 20 km south of central 2 years Mostly seasalt
Baring Head Wellington
Huia Pool, 20 km North of central 1 year Urban sources
Lower Hutt Wellington
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Fig 2: A map showing the sampling locations



3. Measuring elemental concentrations

3.1 lon Beam Analysis (IBA)

The elemental concentrations were measure using the following Ion Beam Analysis (IBA) described in
Table 2.

Table 2: IBA methods

Method Abreviation
Particle Induced X-ray Emission PIXE
Particle Induced Gamma-ray Emission PIGME
Rutherford Backscattering RBS

Fig. 3 shows a typical set-up for filter analysis performed under high vacuum conditions.

y-ray detector /

filter

2.5 MeV Proton beam ('H")

RBS detector

X-ray detector

Figure 3: Typical experimental setup.

When a beam of particles hit a filter, a variety of interactions and reaction products are possible.
From these interactions it is possible to determine elemental concentrations on the filter. Further details of
these experimental methods are given in Cohen (1996a, 1996b).

DD Cohen et al, 1996a, Nuclear Instruments and Methods in Phsics Research B 109/110 (1996) 218-226

DD Cohen 1996b, Proceedings of an International Symposium on Harmonization of Health Related Environmental
Measurements Using Nuclear and Isotope Techniques Organised by the IAEA Hyderabad India 4-7 November
1996, IAEA-SM-344/23.

Note. The poly-carbonate filter filters used in this study contain hydrogen. This prevents the measurement
of the hydrogen content of the air particulates using PESA on the polycarbonate filters used in this study.



Figure 4 shows a typical PIXE spectrum
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Fig 5: typical range of air particulate concentrations
measured in Lower Hutt May 1998 — Jun 1999







