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Abstract: The quality of ambient air is a noticeable demonstration because the ambient air plays a cardinal preface on the human 

activities and most of environmental processes. The monitoring of the quality of air is an important part of the pollution control because the 

ambient air was confirmed as an affected branch on the earth from both anthropogenic activities and natural phenomena.  In the existing 

investigation, there were expected to test the selected important air quality parameters of the ambient air at around the Peradeniya region in 

Sri Lanka which is known as relatively populous region with the traffic. The ambient air samples were collected through a glass fiber filter 

paper which was attached to the high volume air sampler and both PM10 concentration and concentration total suspended particles (TSP) of 

the ambient air were determined using weight differences of air collection bottle and filter paper. Beside of that the lead (Pb) concentrations 

and NOX concentrations of the ambient air were investigated using hot acid extraction method while having the contribution of atomic 

absorption spectrometer (AAS) and of absorbing method in to a liquid with the aid of UV- visible spectrometer. As the results, there were 

obtained 0.0141 ppm of PM10 concentration, 0.0214 ppm of total suspended particles (TSP) concentration, 0.151 µg/m3 of NOX 

concentration and 0.015µg Pb/ m3 of lead (Pb) concentration of the ambient air at around the Peradeniya region at that moment. When 

comparing of those results with the air quality standards and norms, it was identified the non hazardous atmosphere at the selected region at 

that occasion.  
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1. Introduction 

 The ambient air is a platform for most of natural and anthropogenic 

activities. The quality of air is much important for the most of 

anthropogenic and natural incidents as given in the below.  

 Breathing  

 Equilibriums of natural cycles and processes such as the green 

house effect and depletion of the ozone layer  

According to the anthropogenic activities in the modern world, the 

composition of the ambient air is varied either instantly or 

gradually. The highly considerable anthropogenic activates are as 

follows [1-3].  

 Vehicle emissions 

 Industrial emissions  

 Disposal of pesticides in agricultural purposes  

 Bushfires  

Also according to the natural phenomenon the ambient air is 

affected as follows.  

 Volcanic eruptions  

However, the impact of such natural phenomena is less on the 

ambient air quality because these are occurring in less frequently 

and also such activities cannot be controlled or prevented by 

humans.  

But in the case of anthropogenic activates, it is possible to be 

minimized. As a part of mitigation of the air pollution, the 

monitoring is identified as a prominent stage prior of the making 

decision [1-6].  

The environmental pollution/ air pollution would be a critical 

problem for the human health due to the following components.  

 Particulate matter  

 CO2, CO 

 NO, NO2, N2O (NOX)  

 Cd, Pb, Hg (heavy metals)  

 Organic and inorganic pollutants  

 Aerosols 

 Chloro –Fluoro Carbon (CFC)  

The impacts of such compounds will be considered based on 

following risky conditions.  

 Carcinogens (heavy metals) 

 Acid rains (CO2, NOX) 

 Diseases of  respiratory system (particulate matter)   

 Ozone depletion (CFC) 

Therefore, the monitoring of air quality is frequently performing 

series of experiments at the different locations in the world time to 

time based on following purposes [3, 5, 6].  

 Medical/ health/ sanitary purposes  

 Meteorological purposes  

 Environmental rules and regulations  

 The study and investigation of the ambient air quality at around the 

Peradeniya area nearby the Kandy city in Sri Lanka at some 

selected occasion in a day time were the aims and objectives of the 

existing study.   

In the existing study, there were expected to monitor the quality of 

ambient air through the parameters of PM10 concentration, lead (Pb) 

concentration and NOX analysis of the ambient air around the 

Peradeniya junction nearby Kandy city, Sri Lanka which is known 

as an area with higher traffic density and also affected area from 

other emissions and more anthropogenic activities.  

 

2. Materials and Methodology  
According to the air sampling method and due to the positioning of 

instrument, there were defined a few air quality monitoring methods 

as follows.  

I. Mobile sampling  

 Measurements are made at a series of different sites. 

 Emphasize and provide meaningful data about the 

geographical variations.  

 The monitoring is not conducting simultaneously at all 

locations or sites.  

 

II. Fixed sampling  

 The measurements are recorded concurrently 

 Provide directly comparable information 

 Need a series of stations permanent or long term stations 

 

III. Continuous sampling 

 Readings are continuously measured and recovered  

 No laboratory analysis or less analysis  

 Need some sophisticated maintain and well calibration of the 

instrument  

 

IV. Integrated sampling 

 Continue for good coverage 

 A single result would be obtained after laboratory analysis 

 

According to such categorizations, the instrument high volume air 

sampler was categorized as a fixed sampling instrument which is 

working under the principle of integrated sampling technique [1-6]. 

The analyzing of the air quality in both indoor and outdoor 

environments is allowable using the instrument high volume air 

sampler.  

  

 2.1. PM10 Analysis  
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There were identified the all of important parts of the high 

volume air sampler. The Whatman filter paper was attached to the 

high volume air sampler while following the important precautions 

as given in the below [2-6].   

 The micro-cracks and tiny holes of the filter paper were 

observed using a bright light source.  

 The moisture of filter paper was removed placing in a 

desecrator.  

 The weight of moisture free filter paper was measured for four 

decimal points using an analytical balance.  

The dust collection bottle was removed, cleaned and measured the 

empty weight of such bottle. The bottle was fitted again to the 

cyclone.  

The instrument was placed at the selected location and the 

following important aspects were checked before switching on the 

instrument.  

 The climatic conditions around the position 

 Manometer liquid level was tested and confirmed that it was 

appeasing zero.   

  

 

Fig.1. High volume air sampler 

 

The sampling time was set as three hours and also a vehicle count 

was taken nearby that location while observing the background 

conditions such as the temperature and rainy conditions. At end of 

the sampling time period the instrument was transported to the 

laboratory.  

At the laboratory, the dust collection bottle and the filter paper were 

removed from the instrument and their weights were measured 

using sample analytical balance.  

The PM10 concentration and total suspended particles in the air 

sampler were computed using following equations [1-6].  

Weight of PM10 in the dust collection bottle = MF – MI         (1)  

Where, 

MF  = Final weight of the dust collection bottle (g)                           

MI = Initial weight of the dust collection bottle (g)       

  

Weight of the particles (>10µm) in filter paper = MF – MI         (2) 

Where, 

MF  = Final weight of the filter paper (g)                                          

MI = Initial weight of the filter paper (g)       

The volume of air sampler was computed by using following 

equation.  

V =   Q*t                                        (3) 

Where, 

V= Volume of air (m3)                                                                                            Q= 

Average sampling rate (m3/min)    t= Time (min)  

 

2.2. Lead Analysis  

In the analysis of the lead (Pb) concentration in the ambient air the 

hot acid extraction method was used in the sample preparation.  

According to the hot acid extraction steps, a piece (1’’*8”) strip was 

cut from the removed filter paper after three hours sampling time 

period. The filter strip was placed in a beaker and about 50 ml of 

the extraction solution which is prepared from 3% HNO3 and 8% 

HCl was added to the beaker. It was confirmed that the filter strip 

had been completely dipped in extraction solution. The beaker was 

heated and kept in a fume hood for sufficient time period. The 

system was refluxed for 30 minutes while covering with a watch 

glass.  The beaker walls were rinsed and washed using distilled 

water. A portion of 10ml of reagent was added and the system was 

allowed to stand for 30 minutes. The extraction solution was 

transferred into a volumetric flask after filtering that. The 

transferred solution was analyzed using the Atomic absorption 

spectroscopy (AAS) [1-6].     

The lead concentration of the air sample was computed using 

following equation.  

C =  (Ms-Mb) * V t* Ft / (Va * Fd)                         (4) 

Where, 

C = Concentration  (µg metal/ m3 )                                                                                                                                                                                                                                                                                                                                    

Ms  =     Metal concentration (µg/ mL)                                                                                                                                                                                                                      

Mb   = Blank concentration (µg/ mL )                                                                                                                                                                                                                                                                                                                                                                                                                                      

Vt   =   Total volume of extraction (mL )                                                                                                                                                                                                                        

Ft    =    Total area of exposed filter (cm2)                                                                                                                                                                                                                                  

Va   = Volume  of air sampled ( m3  )                                                                                                                                                 

F d  = Area of filter taken for digestion (cm2) 

 

2.3. NOX Analysis 

In the analysis of NOX in the ambient air, the NOX in ambient 

air was absorbed into a liquid. The methodology was summarized 

as follows [1-6].   

The required chemicals for NOX analysis are as follows.  

 

 N-(1-Napthyl) - ethylenediamine Di-hydrachloride (NEDA) 

(0.1%) 

 Anhydrous sulphanilic acid 

 Glacial acetic acid 

 Hydrogen peroxide solution 

 Sodium nitrite – assay of NaNO2 (=> 97%) 

 Sodium nitrite solution (1000µg NO2/ml) 

 Sodium nitrite solution (10µg NO2/ml) 

 Sodium nitrite solution (1µg NO2/ml) 

 Sulphanilamide solution  
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Preparation methodology of absorbing liquid is as follows.  

 The NEDA sample was prepared by dissolving 0.1g of the 

reagent in 100mL of water.  

 5g of anhydrous sulphanilic acid was dissolved in almost a 1L 

of water containing 140mL of glacial acetic acid. 

 20mL of 0.1% stock solution of NEDA was added into the 

above mixture and diluted up to the 1L. 

 

The sample collection methodology is as follows.  

 Sampling train was prepared with air impinge bottles. The 

bottles were already washed with distilled water and air dried.  

 40mL of absorbent was filled impinge bottle and unexposed 

blank impinge bottle.  

 The calibration curve was prepared by following the standard 

procedure.  

 

Determination of NOX value of the collected air samples were done 

as follows.  

 

 The lost amount of water by the evaporation during the 

sampling was replaced by adding distilled water calibrate mark 

and mixed thoroughly.  

 Absorbance value of the prepared sample was measured by the 

UV visible spectrophotometer and the NOX concentration of 

the sample was calculated at the selected location.  

The NOX concentrations of the air samples were determined using 

following equations [1-6].  

CF (Calibration Factor) = 1/Gradient of the Calibration Curve (5)                          

 

C NOx = (As- Ab) * CF * Va / (Vs * 0.82)                  (6) 

Where, 

C NOx = Concentration of nitrogen dioxide (µg/m3)                                                                                                              

As= Absorption of the sample                                                                                                          

Ab= Absorption of reagent blank                                                                                            

CF= Calibration factor (µg/m3)                                                                                                                                                         

Va= Volume of air sampled (m3)                                                                                                                                                              

Vs = Volume of sample (ml)                                                                                                               

0.82= Sampling efficiency  

3. Results and Discussion  

3.1. PM10 Analysis  

Manometer Readings are given in the Table 1.  

Table 1. Manometer readings 

Manometer Reading Value 

Initial Reading 0.9 

Initial Reading 0.9 

 

Filter paper weights at different moments are given in the 

Table 2.  

Table 2. Weights of the filter paper 

Moment of Weights Taken Value (g) 

Initial Weight 20.0624 

Final Weight 20.0842 

 

The weights of the cyclone dust collection bottle in different 

moments have been given in the Table 3.  

 

Table 3. Weights of the cyclone dust bottle 

Moment of Weights Taken Value (g) 

Initial Weight 12.4140 

Final Weight 12.4565 

 

The relevant determinations of the experimental results were given 

in the Table 4.  

Table 4. Important determinations of the experiments 

Parameter Value 

Weight of PM10 in the dust collection bottle (g) 0.0425 

Volume of air sample (m3) 3 

PM10 concentration of the air sample (ppm) 0.0141 

Weight of the particles >10µm in filter paper (g) 0.0218 

Weight of TSP of the air sampler (g) 0.0643 

TSP concentration of the air (ppm) 0.0214 

According to the obtained results, it seems that the PM10 

concentration and total suspended particles (TSP) concentration 

were not caused any considerable environmental impact when 

comparing of such results with Sri Lanka norms [3-5].  

The concentrations of such solid particles and some other gaseous 

pollutants are depending on the environmental conditions at 

sampling occasions apart from the emitted amount of pollutants by 

the sources. The important environmental conditions are as follows.  

 Rainy conditions  

 Wind patterns (speed and direction) 

 Moisture content of the atmosphere and humidity 

 Variations of the temperature  

 Errors of the filter paper (invisible errors) 

 Errors in the analysis  

 

Therefore, it is more useful the analysis of such meteorological 

parameters related with the specific moment and mitigation of the 

technical errors.  

3.2. Lead Analysis  

The observations were listed in the Table 5.  

Table 5. The results for the AAS analysis 

Sample Concentration (ppb) Concentration (ppm) 

Blank Sample 0.01 0.00001 

Sample 1 0.05 0.00005 

Sample 2 0.06 0.00006 

Sample 3 0.03 0.00003 

 

Table 6. Conclusion of the lead concentrations in air samples 

Sample Lead concentration (µg Pb/ m3) 

Sample 1 1.33*10-2 

Sample 2 1.66*10-2 

Sample 3 6.67*10-3 

Average 1.50*10-2 

In the comparison of obtained results with the relevant 

permissible limits for such pollutants which were promulgated by 

the authorized organizations, the obtained values are considered as 

normal conditions because the maximum permissible limit for lead 

concentration in ambient air is 1.5 µg Pb/ m3. Therefore, it is 

possible to conclude that the impact from lead on the environment 

is non-hazardous. However, the remaining of even the existing 

condition would be dangerous because the accumulation of lead 

could be happened in the human body as a result of long term 

berating.  However, the following reasons would be affected in the 

accuracy of the results of the existing experiments.  
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 Moisture content in the air and the pressure of gas. 

 Some errors in the high volume air sampler and folds of the 

filter paper.  

 Variations of the climatic conditions of the background with 

the collection time period that samples were collected.  

 Experimental errors and some errors occurred by the analyst. 

 Some errors in the analytical instrument and sample 

preparation. 

Also following activities have been identified as the harmful 

phenomenon regarding the releasing of lead into the ambient air 

with the fate of those activities [2-6].  

 It is possible to rapidly increase the limit of lead in the ambient 

air due to some instant or long term natural phenomena such as 

the volcanic eruption, plants, forest fires, weathering and 

erosion and some anthropogenic activities such as lead acid 

batteries, pesticides, and gasoline. 

 If the lead gets into the blood cells, it is able to reduce the 

strength of the bones in the human body.  

3.3. NOX Analysis  

The observations with respect to the analysis of the prepared 

samples have been given in the below.  

Table 7. Data for the calibration curve 

Concentration (µg/ml) Absorbance 

1 0.006 

2 0.223 

4 0.461 

6 0.647 

8 0.871 

10 1.106 

 
Table 8. Readings for the absorbance of the samples 

Sample 
Blank 

solution 
Sample 1 Sample 2 

Reading 

0.012 0.204 0.157 

0.013 0.200 0.156 

0.012 0.202 0.158 

Average 

Reading 
0.012 0.203 0.157 

 

 

 

 

 

 

Table 9. Conclusion of the obtained results 
Sample NOX Concentration (µg/m3) 

Sample 1 0.172 

Sample 2 0.130 

Average 0.151 

 

The air quality standards and permissible limits have been given in 

the below.  

Table 10. Air quality standards in Sri Lanka for NO2 

Average time 
(Hours) 

Permissible limit of 
concentration (µg/m3) 

1 250 

8 150 

24 100 

In the comparison of the existing results with the Sri Lankan 

standard norms for the permissible limits of NOX emissions, it was 

not detected the hazardous conditions. Also some of following 

factors would be affected on the results of the experiments. 

 Occurring some heavy wind and spreading the polluted air 

vastly to become thin. 

 Due to some rainy and highly moisturized conditions some 

portion of NO2/NOX might be dissolved in the water. 

 Experimental errors, errors of the analyst and the instrumental 

errors might have affected for the accuracy of the results.  

Since the current conditions are non-hazardous, some of long term 

impacts of the emissions of NOX could be emphasized as follows 

due to the increasing combustions of the mixture of nitrogen and 

oxygen gases that associated with activities of vehicle emissions 

and the burnings of fissile fuels [3-6].  

 Formations of the acid rains and green house effect (N2O) 

 Formation of the classical and photochemical smog  

The monitoring of air quality has become into the important aspect 

based of following reasons.  

 Preventions of the spreading of pollutants  

 Precautions for the mitigation of diseases and reduction of 

health risk 

 Protection of water bodies, flora and fauna 

 Maintain the equilibrium of the atmosphere 

Apart from the high volume air sampler, there are using some 

various methods as given in the below.  

 Electrostatic Precipitator  

 Cyclone separator 

 Bag Filter 

4. Conclusion  

As the results of the existing air quality monitoring, there were 

obtained 0.0141ppm of PM10 concentration, 0.0214ppm of total 

suspended particles (TSP) concentration, 0.151 µg/m3 of NOX 

concentration and 0.015µg Pb/ m3 of lead concentration of ambient 

air at around Peradeniya junction at the particular time interval on 

that day and that occasion. When comparing of those results with 

the relevant environmental norms and standards for the country or 

regions, it was confirmed that the remaining of non hazardous 

ambient air at around the relevant location at the certain occasion. 

The following suggestions are possible to be performed as the 
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future researches for the same region or any other region around the 

world.  

 Analysis of the PM2.5 concentration and PM1.0 concentrations 

of the ambient air using the same methodology or any other 

alternative method and comparing of the results with the 

standard norms. 

 Analysis of the concentrations of some other heavy metals 

such as Hg, Cd and Ni.  

 Conducting of the same series of experiments or more 

experiments under the different climatic conditions and 

considering of climatic variations on the results.  
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