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Abstract—Micron size particles emitted from different sources and 
produced by combustion have serious negative effect on human 
health and environment. Particulate matter is one of the major 
concerns, with PM10 and PM2.5 being especially hazardous. Existing 
emission standards impose restrictions on the total mass 
concentration of emitted particulates, PM10 and PM2.5. While 
particulates below PM2.5 size threshold provide only a small 
contribution to the overall mass. It is worthwhile to determine the 
amount of these particulates present in the atmosphere per cubic 
meter to monitor the ambient air quality. Particulate matter samples 
are collected for twenty four hours with the starting time 00:00 am to 
11:00 pm in the month of July 2014, and by gravimetric analysis, 
concentration of PM10 and PM2.5 in the atmosphere is determined. 
The existing concentration of pollutants were compared with ambient 
air quality standards. 
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1. INTRODUCTION 
Particulates a re d ust-sized pol lutants dispersed i n t he 
atmosphere. They can originate from numerous sources such 
as aut omobiles, power pl ants an d m ines. Particulate m atter, 
one o f t he si x cri teria pol lutants regulated by t he 
Environmental Protection Agency (EPA) through the National 
Ambient Air Quality Standards (NAAQS) is the generic term 
for dust  an d other di verse types of p articles in the air. 
Particulate m atter em issions are o f p aramount im portance. 
Numerous studies c onducted within l ast several years 
suggested th at th ese so lid PM  can be hazardous t o human 
health, co ntributing t o th e i ncreased m ortality an d sickn ess, 
PM2.5 and P M10 can have  a magnified ef fect. Therefore, 
measurement of particulate matter concentration levels  in the 
ambient atmosphere is  

one o f t he m ajor i mportance t o understand t he e ffects o f 
particulates on h uman heal th. Present st udy to m easure the  
concentration levels of PM10 and PM2.5 is focused on the local 
environmental im pact of Bharat Petrol eum Corporat ion 
Limited, Kochi Refinery. All samples have been taken in the 
area between refi nery a nd the city entrance at the wind 
direction. Environmental Pro tection Agency sets th e limit for 

the concentration level for major air pollutants. For each of the 
pollutants, EPA h as estab lished national air quality stand ards 
to protect public h ealth. The ex isting con centration of 
pollutants were th en co mpared with amb ient air qu ality 
standards. The dat a o btained co uld be useful t owards t he ai r 
pollution a batement pr ograms and f or futuristic st udy of  
particulate matter concentration in Kochi. 

2. EXPERIMENTAL METHODOLOGY 
2.1. Site Description 
Kochi is a m ajor port city on  th e west coast o f In dia i n th e 
state of Kerela. It  l ies between 9 , 58” North l atitude an d 
76,13” East longitude. It is the most densely populated city in 
the state, af fected by inc reasing air pollution level as a result 
of con centrated indu strial activ ities an d urbanization. One o f 
these industries that has a p articularly high rank on the list o f 
pollutants is Bharat Petroleum Corporation Plant.  

2.2. Measurement 
In th is stud y, Particu late matter sam ples are co llected for 
twenty four hours with the starting time 00:00 am to 11:00 pm 
in the month of July 2014, in the area between refinery and the 
city entrance at the wind dir ection. For m easuring par ticle 
concentration Gravimetric method is used. In  t his m ethod, 
high volume p ump is situ ated in an app ropriate lo cation 
preferably a little b it higher from the ground level (2 m). The 
flow rate of pump would be adjusted, considering the location 
of pollutants dispersion in the environment. A fiber glass filter 
is placed in t he filter holde r a nd sam pling is done. Fil ters 
before being used, are kept for 24 h in silica gel desiccators to 
equilibrate to  the te mperature an d relative h umidity h eld at 
constant values. Thereafter, t he filters are weighted using an  
exact scale. After sampling, th e m oistures of filters are 
absorbed ag ain, t he differences b etween th e filter’s weights 
before an d after th e sam pling are  m easured and also the 
amounts of particulates per volume unit are measured and the 
concentration of PM 10 and PM2.5 is d etermined. The ex isting 
concentration of particulates are com pared with the  
concentration li mit set b y EP A. According to EP A 
concentration limit: 
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Table 1 

Parameter Limit by EPA (g/m3)
PM10 100 
PM2.5 60 

3. RESULT 
After sampling is done twenty-four hours a day for two days a 
week for three weeks, PM10 concentrations were 68.61, 80.76, 
70.76, 79.51, 72.70, 70.27 g/m3 and for PM2.5 concentrations 
were 20.00, 32 .00, 2 3.00, 30.00, 2 5.00, 21.00 g/m3 in  th e 
area between refinery and the c ity entrance , which are under 
the 24 -h PM 10 and PM2.5 Natio nal Ambient Air Quality 
Standard (N AAQS) of  the C entral Pol lution Control Board 
(CPCB) of India. The mean concentrations of PM10 and PM2.5 
were 73.77 g/m3 and 25.17 g/m3 respectively. These values 
are less t han th e EPA co ncentration limit 100 g/m3 and 60 
g/m3 for PM 10 and PM2.5 respectively. So t hese 
concentrations are satisfa ctory a nd acce ptable for general 
public. Air pollution po ses little o r no risk. Air in th e 
atmosphere is clean and there is no associated health concern 
for general public. 

Table 2 

Concentration Levels (g/m3) 
PM10 PM2.5 
68.71 20.00 
80.76 32.00 
70.76 23.00 
79.51 30.00  
72.70 25.00  
70.27 21.00  

REFERENCES 
[1] Sharma, M., Pandey, R., Maheshwari, M., Sengupta, B., Shukla, B.P., Gupta, 

N.K., and Johri S. (2003a) Interpretation o f air quality  data using an air 
quality index for the city of Kanpur,  India, Journal of Environm ental 
Engineering and Science, Vol.2, pp.453-462. 

[2] Anikender Ku mar and P.Goyal, "Forecasting of  air quality index in 
Delhi using  pr incipal co mponent r egression techniq ue", Atm ospheric 
Pollution Research 2, 436-444 (2011). 

[3] Senthilnathan, T. (2007) Analysis of concentration of Air pollutants and 
Air Quality Index levels in the a mbient air in Chenna i city, Journal of 
Institution of Engineers, Vol.87, pp.3- 7. 

[4] Beig G. , and S.  Gunthe ( 2004), Towards Characteri zing Air Qualit y 
Standards for Ozone in India, ENVIS-Newsletter, Jan-April, Vol 2, Issue 
1. 

[5] Katsouyanni, K.  et al.  ( 2001), Co nfounding a nd e ffect modification in  
the short-ter m effects of a mbient pa rticles on total mortality: results  
from 29 European cities within th e APHEA2 project. Epide miology, 
12:521–531.  

[6] Anikender Ku mar and P.Goyal, "Forecasting of  air quality index in 
Delhi using neural network based on principal component analysis” Pure 
and Applied Geophysics, 170, 711-722 (2013). 

[7] Rao, C. V.C., Ch elani, A. B., Phadke, K.M ., Hasan, M .Z., ( 2002). 
Formation of an air quality index in India. Inte rnational Journal of 
Environmental Studies 59, 331–342. 

[8] US Environ mental Protection Ag ency (US EPA) (2008),.. Air quality  
index: a guide t o air quality and yo ur health. Environm ental Protect ion 
Agency, Office of Air Quality Planning a nd Sta ndards, Research 
Triangle Park.  

[9] Central Pollution Control Board (C PCB) (2003), A mbient air quality 
statistics for Indian metro cities. Central Pollution Control Board, Zonal 
Office, Bangalore. 

[10] Sharma, M., P andey, R., M aheshwari, M., S engupta, B., S hukla, B.P ., an d 
Mishra, A. ( 2003b) Air quality index and it s i nterpretation f or the c ity o f 
Delhi, Clean Air, International Journal on E nergy for a Clean Environment, 
Vol.4, pp.83–98. 

[11] Pope and Dockery (2006), Health Effects of  Fine Pa rticulate A ir Po llution: 
Lines that Connect ISSN 1047-3289 J. Air & Waste Manage. Assoc. 56:709–
742.  

[12] Central Pollution Control Board (CPCB) (2000), Air quality status and trends 
in India. Pa rivesh News L etter, 4,  C entral P ollution C ontrol B oard, N ew 
Delhi.  

[13] Cairncross, E.K., John, J.  a nd Z unckel, M . (2007).  A  N ovel A ir Pol lution 
Index Based on the Relative Risk of Daily Mortality Associated with S hort-
term Exposure to Common Air Pollutants. Atmos. Environ. 41: 8442-8454. 

[14] Sarkar, S., Khillare, S., P., Jyethi, S., D., Hasan , A., Parween, M., Ch emical 
speciation of respirable suspended particulate matter during a major firework 
festival in India, Journal of Hazardous Materials 184 (2010) 321–330. 

[15] Baroutian, S., Moh ebbi, A., Goh arrizi, S ., A., Measu ring an d m odeling 
particulate dis persion: A  c ase study  of K erman Cem ent Pla nt, Jo urnal of  
Hazardous Materials A136 (2006) 468–474. 

[16] M. Crawford, Air Pollution Control Theory, McGraw-Hill .Book Company, 
New York, 1976. 

[17] K. Ha dad, S.  Me hdizadeh, M . Sohra bpour, Im pact of dif ferent po llutant 
sources on S hiraz a ir pollution using SPM elemental analysis, Environ. Int. 
29 (2003) 39–43. 

[18] X. Li, J. Zhu, P. Guo, J. Wang, Z. Qiu, R. Lu, H. Qiu, M. Li, D. Jiang, Y. Li, 
G. Zhang, Preliminary studies on the source of PM10 aerosol particles in the 
atmosphere of S hanghai C ity by  a nalyzing sin gle a erosol pa rticles, Nuc l. 
Instrum. Meth. Phys. Res. B 210 (2003) 412–417. 

[19] S. Xie, T. Yu, Y. Zhang, L. Zeng, L. Qi, X. Tang, Characteristics of PM10, 
SO2, NOx and O3 in ambient air during the dust storm period in Beijing, Sci. 
Total Environ. 345 (1–3) (2005) 153–164. 

[20] S.C. Barman, R. Sing h, M.P.S. Ne gi, S.K. Bhargava, Ambient air quality of 
Lucknow C ity ( India) du ring use o f f ireworks o n D iwali festival, E nviron. 
Monit. Assess. 137 (2008) 495–504. 

[21] C.A. Pope III, D.W. Dockery, Health effects of fine particulate air pollution: 
lines that connect, J. Air Waste Manage. Assoc. 56 (2006) 709–742. 

[22] J.J. Lin, H.-S. Tai, Concentrations and distributions of carbonaceous species 
in ambient particles in Ka ohsiung City, Taiwan, Atmos. Environ. 35 (2001) 
2627–2636. 

[23] WHO, WHO Air Quality Guidelines for Particulate Matter, Ozone, Nitrogen 
Dioxide a nd Sul fur D ioxide: G lobal U pdate 2005 , World H ealth 
Organization, 2005. 

[24] Environmental P rotection Age ncy (EP A), 19 94. Me asuring a ir q uality: The 
Pollutant Standards Index. EPA 451/K-94- 001. 

[25]  Murena, F. 2004. Measuring air quality over large urban areas: development 
and application of an air pollution index at the urban area of Naples. Atmos. 
Environ. 38, 6195-6202. 

[26] Ott, W.R. and Hunt, W. F. Jr. 1976. A quantitative evaluation of the pollutant 
standards index. J. Air Poll. Control Assoc. 26, 1050-1054. 

[27] Ott, W. R., a nd T hom, G .C. 197 6. A  critical re view o f a ir pollution i ndex 
systems in the United States and Canada. J. Air Poll. Control Assoc. 26,460-
470. 

[28] Sengupta, B ., Sha rma, M. , Shukla , P. , M aheshwari, M . 2000. A ir qua lity 
index fo r data in terpretation a nd public in formation. Pr oceedings o f 
International C onference on A ir Q uality In dex a nd Emission inventory for 
Delhi, Centre for Science and Environment, New Delhi, India. 

[29] Sharma, V.K. (19 99). De velopment o f Air  Qua lity Indices for  Mum bai, 
India. Int. J. Environ. Poll. 11: 141 146. 

[30] Shenfeld, L.1970. Note on Ontario’s Air Pollution Index and Alert System J. 
Air Poll. Control Assoc. 20,612. 

[31] Thom, G. C. and O tt, W. R. 1976.  A  p roposed uniform a ir pol lution in dex. 
Atmos. Environ. 10, 261-264. 


