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Deparment of Environment (DOE) has 

improved the calculation of Air Pollutant 

Index (API) by using PM2.5 starting early mid 

year 2018 

• All particles with aerodynamic 
diameter < 10 micro-meter. 

• Most commonly measured size 
fraction . 

• All particles with aerodynamic 
diameter < 2.5 micro-meter. 

• Size fraction link to the various 
health impacts. 



O3 

Particles less than 2.5 micrometers in diameter are called 
‘fine’ particles. These particles approximately 1/30 the 
average width of a human hair, can lodge deeply into the 
lungs. Sources of fine particles include all types of 
combustion, including power plants, motor vehicles and 
residential wood burning.  

Respiratory system: 
The soluble part of PM2.5 directly 
enters the bloodstream and the 
insoluble part accumulates at the 
alveolus of the lungs, causing 
inflammation 

Cardiovascular system: 
PM2.5 causes cardiotoxicity and 
also causes severe irritation to 
the autonomic nervous system, 
which regulates the activity of 
the heart muscle. 

Blood system: 
PM2.5 causes blood toxicity, 
blood coagulation abnormalities 
and can trigger heart disease 

Reproductive system: 
PM2.5 are attached to various types of 
pollutants such as heavy metals and 
PAHs, causing placental blood toxicity 
that leads to direct harm to fetus, 
intrauterine grown retardation and 
low weight of babies especially when 
PM2.5 exposure happens in the first 
month of pregnancy 

PM2.5 AND THE HEALTH IMPACTS 
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0 – 50  GOOD 
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PM2.5 in the Atmosphere 

Introduction 
 

Airborne particulate matter (PM) significantly impacts global climate, causes 
visibility degradation in both urban and pristine environments, and 
accelerates material decay. Different sizes of PM have been found to have 
varying toxicities, impacting human health.  The variability in size fraction and 
composition of fine particles are strongly influenced by seasonal 
meteorological factors, gaseous parameters and location. PM2.5 describes fine 
inhalable particles, with aerodynamic diameter that are generally 2.5 
micrometres and smaller (Fig. 1).  

Fig. 2. Source apportionment results from positive matrix factorisation (PMF) analysis 

Fig. 4. Haze episode in Peninsular Malaysia due to biomass burning in Sumatra, Indonesia 
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Sources of PM2.5 
 

PM2.5 can be generated in the atmosphere by differences sources. Common 
chemical constituents of PM include sulphates, nitrates, ammonium as well 
as  other inorganic ions such as ions of sodium, potassium, calcium, 
magnesium and chloride. Organic and elemental carbon, crustal material, 
particle-bound water, metals and polycyclic aromatic hydrocarbons (PAH) are 
also common constituents. In addition, biological components such as 
allergens and microbial compounds can also be found in PM. Based on source 
apportionment study by Sulong et. al. [1], among the main sources of PM2.5 
are biomass  burning and secondary inorganic aerosols (SIA), traffic emission, 
industrial emission and sea salt (Fig. 2).  
 

Effect of PM2.5 
 

PM2.5 can penetrate deeply into the lung, irritate and corrode the alveolar 
wall, and consequently impair lung function (Fig. 3). A study by Schwartz [2] 
found that long-term exposure to PM2.5 significantly increased not only the 
chances of cardiopulmonary problems but also mortality due to lung cancer. 
Another study conducted for almost a decade (from 2000 to 2007) in the 
United States indicated that the average life span was extended by 0.35 years 
for every 10 µg/m3 decrease of PM2.5 [3]. 
 
PM2.5 also effects the physical environment as it can reduce visibility due to 
light scattering. PM2.5 will be suspended in ambient air longer than coarse 
mode particles and can be transported by local and regional winds (Fig. 4). 
During biomass burning episode in Southeast Asia, PM2.5 concentration was 
found to be dominant (around 74% of PM10 concentration) [4,5].  

PM2.5 Concentration in Malaysia 
 

The concentration of PM2.5 in ambient air in Malaysia has been determined 
by researchers since 1997 [6].  The concentration of PM2.5 is usually 
categorised  based on haze and non-haze days. During normal conditions, 
the average concentration of PM2.5 recorded in urban environment is                   
20-21 µg/m3 [7]. During haze episode in Malaysia, the concentration of PM2.5 
exceeded the limit of 25 and 35 µg/m3 suggested by World Health 
Organization (WHO) and United States Environmental Protection Agency (US 
EPA), respectively (Fig. 5) [4].      

Sea-Salt 
19% 

Mineral and 
Road Dust 

5% 

Biomass 
Burning and 

SIA 
38% 

Traffic 
Emission  

22% 

Industrial 
emission 

16% 

Fig. 3. Deposition of PM in human lung and the associated health effect 

Fig. 1. Comparison of PM2.5 to fine beach sand, human hair, dust and PM10. PM2.5 also categorise 
            as fine particle   

This Poster is Prepared by Pakar Scieno TW Sdn. Bhd. for Malaysian Department of Environment. 

Source: Amil [5] 

Source: Sulong et al. [1] 

(a) Satellite image of smoke from forest fire (b) Haze episode in Malaysia 

(Source US EPA) 

(Source: Amil et al., 2016) 

Fig. 5. PM2.5 mass concentration subject to World Health Organization (WHO) daily PM2.5  
            guideline and United States Environmental Protection Agency (US EPA) daily PM2.5 standard 

Source: Amil et al.[4] 


