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ABSTRACT 

	ABSTRACT:
The air quality is impacting on the human health. The air pollution is caused by the SOx, NOx, Suspended particulate matter (SPM) and repairable suspended particulate matter (RSPM) present in the air. Based on the report, the high exposure of matter in the air can cause 4 to 8% premature deaths worldwide. The present study was carry out to investigate the SOx, NOx, SPM and RSPM present in air of residential and industrial area of Jalna city for the year of 2024. The result shows the concentration of NO2 in industrial area of Jalna city is highest in the month of September(49.21±5.71)whereas lowest in January (45.94±6.00).the residential area shows the highest concentration of NOx in the month of April (47.24±10.42) and lowest in July (39.89±2.24). The highest SOx evaluation is in the month of January (11.12±0.9) whereas lowest is in the month of July (10.10±1.04) for industrial area of Jalna city. While residential area shows highest SOx evaluation at 10.24±0.4 in February and lowest in April at 8.97±0.92. The results are compared with the standard data given by central pollution control board (CPCB) which indicate the slightly higher values than SOx but still well below the CPCB limit. There is the huge critical situation for SPM which is more than four times greater than the standard set by CPCB. 
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1. INTRODUCTION 
One of the main causes of air pollution in India is combustion in thermal power plants and for household use [1]. A mixture of particles smaller than 100 microns is known as suspended particulate matter (SPM). Repairable suspended particulate matter (RSPM) is defined as particles smaller than 10 microns, while PM2.5 is defined as particles smaller than 2.5 microns [2]. SPM, SO2, and NO2 are examples of harmful air pollution caused by urbanization and industrialization [3]. Air pollution turns into a serious environmental problem. Human health is impacted by poor air quality in both acute and long-term ways [4]. Based on reports, exposure to high levels of particulate matter in ambient air causes 4% to 8% of premature deaths worldwide. a high ambient PM10 level in the majority of northern Indian cities [5]. A significant decrease in life expectancy may result from prolonged exposure to the current ambient PM concentration. The primary causes of the decline in life expectancy are the rise in lung cancer and cardiopulmonary mortality. Both adults and children's lung functions are also diminished. resulting in chronic obstructive pulmonary disease (COPD) and asthma[6]. Numerous upper and lower respiratory symptoms (URS and LRS) are caused by PM2.5 and nitrogen oxides. Every day, 8,000 people worldwide pass away from illnesses linked to exposure to air pollution [7]. An important issue for global health is air pollution. The most extensively researched air pollutant, PM2.5, is linked to a higher risk of heart disease, lung disease, kidney disease, and other non-communicable diseases. It also caused 4.2 million premature deaths in 2015 [8]. The current EPA standard for air pollutants and whether further reduction could result in better health outcomes are topics of national discussion. Numerous scientific studies demonstrate the significant health benefits of cleaner air, suggesting that further reductions in PM2.5 could result in even greater burden reductions. of disease [9]. The particles covered by the weight –based PM2.5 measure differ with respect to the sources, size, physical, and chemical and toxicology properties. Some particles are directly emitted from precursor by chemical reactions in atmosphere. Identification of most harmful components of PM2.5 would facility efficient prevention strategies but the limited number of studies on long-term exposure to PM2.5. Several components have found with sulfate particles [10].   

2. material and methods / experimental details / methodology 

Jalna district is approximately situated at the center part of Maharashtra state and in northern direction of Marathwada region in India, which is 2.47% of total area of Maharashtra State in India. The district has a subtropical climate, in which the bulk of rainfall is received from the southwest monsoon, between June to September. The average annual rainfall of the district ranges between 650 to 750 mm. The district often experiences drought with rainfall recording as low as 400 to 450 mm. The rainy season is followed by winter, which last up to February, during which the min imum temperature ranges between 9 to 10°C and maximum temperature ranges 30-31°C. The winter is followed by hot summer, which continues up to June. The maximum day temperature ranges between 42 & 43°C during summer. Jalna is having good Industrial background, especially famous for the Seed and Steel industries. The industrial development at Jalna is widely based on Engineering, Plastic and Agriculture. At present six industrial areas are under Maharashtra Industrial Development Corporation (MIDC), Jalna accommodating Pulses mills, oil mills, refineries, steel re-rolling, plastic, tiles & cement pipe, fertilizers, insecticides, pesticides and the co-operative sugar factories. These industries and growing number of the automobiles are the major sources of air pollution in the city [11]. 
2.1 Sample collection and analysis particulate pollutants (RSPM and SPM): 
The samples of respairable suspended particulate matter (RSPM), suspended particulate matter (SPM), SO2 and NOx were collected twice in a week from January – December, 2024 in selected industrial and residential site. High volume air sampler (model: RDS APM 460 NL with gaseous sampling attachment APM 411 TE, make: Envirotech India Pvt. Ltd.) was used to collect the samples by running the equipment for a period of 24 hr. The samples for particulate pollutants, that is respirable suspended particulate matter and suspended particulate matter were collected by drawing the air at a flow rate of 1.1 to 1.2 m3 per minute for 8 hr. The air inside the sampler passed through a combination of cyclone separator and filter in 2 stages. At the first stage, the cyclone separator was used to collect the bigger particles, that is non-respirable particulate matter (NRSPM) (particles size >10 m) in a previously weighed dust collector. The rest of the particulates, that is respirable suspended particulate matter (size < 10 µm) were collected over previously dried and weighted glass micro fiber filters (Whatman GF/A 203 X 254 mm) The con centration of respirable suspended particulate matter and suspended particulate matter SPM were calculated gravimetrically as per standard methods. 
2.2 Gaseous pollutants (SO2 and NOx):
The ambient air samples for sulfur dioxide were collected by absorbing SO2 from known volume of air in (TCM). A stable dichlorosul-phitomercurate complex formed was then made to react with pararosaniline and methyl sulphonic acid. The absorbance of the coloured solution was measured at 530 nm using spectrophotometer. The concentration of sulphates ions formed in absorbent was calculated according to modified West and Gaeke method (IS 5182(Part 2): 2001; CPCB, 2011). Ambient nitrogen dioxide were collected by bubbling known volume of air through a solu tion of sodium hydroxide and sodium arsenite. The concentration of nitrite ion produced during sampling were determined calorimetrically by re acting the nitrite ion with phosphoric acid, sulphanilamide and N-(1-naphthyl)-ethylenediamine di-hydrochloride (NEDA) and measuring the absorbance of the highly coloured azo-dye at 540 nm [12]. 

3. results and discussion

The Jalna city is the huge industrial area of Marathwada region. The air quality of both industrial as well as residential area was investigated throughout the year January to December 2024. The Sox and NOx contain in the air and also SPM and RSPM possess in the air was investigated. The result shows the increase in the concentration of all the parameters in industrial area while in residential area have lesser percentage of SOx and NOx. The poor air quality is known to have dleterius effects on the environment and human health. A variety of air pollutants are identify, the most common pollutants of atmosphere are particulate matter and oxides of sulfur and nitrogen [13]. Studies conducted at various places around the world have confirmed the relationship between exposure to pollutants and the occurrence of many serious health issues [14]. The concentration of NO2 can vary to large extend in the ambient air. Natural background concentration of NO2 in ambient air can be <1µgm-3 to < 9µgm-3. Our result shows the concentration of NO2 in industrial area of Jalna city is highest in the month of September(49.21±5.71)whereas lowest in January (45.94±6.00).the residential area shows the highest concentration of NOx in the month of April (47.24±10.42) and lowest in July (39.89±2.24). In several cities annual mean concentration ranged from 20-90 µgm-3. With maximum concentration from 75 to 1000µgm-3.SO2 have limits of national ambient air quality stand 60 µgm-3 for residential area [15]. The results can also correlate with it. Because it shows highest SOx evaluation in January (11.12±0.9) while lowest in July (10.10±104) for industrial area of Jalna city. While residential area shows highest SOx evaluation at 10.24±0.4 in February and lowest in April at 8.97±0.92.  The primary challenge for the better ambient air quality is addressing the pollutants from domestic, agricultural and industrial sources, which are continuously released as gaseous emissions [16]. It is also observed that SO2 concentration is significantly elevated during winter and pre-summer moths, with a marked reduction in mansson season [17].   
Table 1: Concentration of SOx and NOx at Industrial area of Jalna city
	Sr.No.
	Month
	No. of Samples
(n)
	Avg. Time flow (minutes)
	Avg. of Vol. of Air
	SOx
	NOx

	
	
	
	
	
	Avg.
	Std. deviation
	Avg.
	Std. deviation

	1.
	January
	30
	238
	238
	11.12
	0.97
	45.94
	6.00

	2.
	February
	36
	238
	238
	10.48
	1.14
	46.48
	4.78

	3.
	March
	48
	237
	237
	10.34
	1.16
	47.99
	5.06

	4.
	April
	54
	237
	237
	10.07
	1.07
	48.00
	4.97

	5.
	May
	42
	238
	238
	10.12
	1.20
	47.10
	5.96

	6.
	Jun
	48
	237
	237
	10.39
	1.09
	46.22
	4.87

	7.
	July
	60
	238
	238
	10.10
	1.04
	46.16
	4.78

	8.
	August
	48
	238
	238
	10.32
	0.91
	46.06
	4.34

	9.
	September
	24
	238
	238
	10.46
	1.03
	49.21
	5.71

	10.
	October
	60
	238
	238
	10.53
	1.14
	48.75
	4.46

	11.
	November
	48
	238
	238
	10.26
	1.24
	47.80
	5.47

	12.
	December 
	54
	238
	238
	10.38
	1.29
	48.24
	5.72



Table 2: Concentration of RSPM and SPM at Industrial area of Jalna city
	Sr.No.
	Month
	No. of Samples
(n)
	Avg. Time flow (minutes)
	Avg. of Vol. of Air
	RSPM
	SPM

	
	
	
	
	
	Avg.
	Std. deviation
	Avg.
	Std. deviation

	01.
	January
	30
	476
	578.54
	95
	7
	235
	41

	2.
	February
	18
	476
	578.34
	95.94
	6
	276.22
	50

	3.
	March
	24
	476
	582.55
	96.50
	7
	272.88
	29

	4.
	April
	27
	476
	580.73
	95.85
	7
	284.93
	38

	5.
	May
	21
	476
	580.61
	95.19
	7
	279.33
	22

	6.
	Jun
	24
	476
	580.10
	96.50
	10
	265.92
	23

	7.
	July
	30
	476
	578.98
	93.93
	9
	251.73
	26

	8.
	August
	24
	476
	579.82
	95.08
	8
	258.58
	26

	9.
	September
	18
	476
	579.64
	96.89
	6
	260.28
	17

	10.
	October
	30
	476
	582.31
	95.07
	7
	265.70
	36

	11.
	November
	24
	476
	580.16
	106.63
	16
	269.75
	34

	12.
	December 
	27
	476
	580.78
	101.48
	11
	279.96
	34





Figure 1: Monthly profile of SOx, NOx, RSPM and SPM of industrial area of Jalna city 

Table 3: Concentration of SOx, NOx, RSPM and SPM at residential area of Jalna city
	Sr.No.
	Month
	No. of Samples
(n)
	Avg. Time flow (minutes)
	SOx
(µg/m3)
	NOx
(µg/m3)
	RSPM
(µg/m3)
	SPM
(µg/m3)

	
	
	
	
	Avg.
	Std. deviation
	Avg.
	Std. deviation
	Avg.
	Std. deviation
	Avg.
	Std. deviation

	1.
	January
	8
	24
	9.90
	0
	40.20
	2
	84
	3.20
	236
	13.04

	2.
	February
	9
	24
	10.24
	0.4
	41.40
	2.4
	88.89
	4
	240
	5

	3.
	March
	9
	24
	9.62
	0
	42.75
	2
	89.11
	2
	244
	8

	4.
	April
	8
	24
	8.97
	0.92
	47.24
	10.42
	89
	2.67
	244
	8.5

	5.
	May
	10
	24
	9.52
	0.34
	41.01
	1.76
	89
	4.6
	239
	10.84

	6.
	Jun
	8
	24
	9.91
	0.44
	40.41
	1.06
	86
	2.59
	235
	20.8

	7.
	July
	8
	24
	9.26
	0.32
	39.89
	2.24
	80
	8.82
	219
	24.5

	8.
	August
	10
	24
	9.35
	0.46
	40.16
	2.26
	81.2
	9.67
	213
	21.78

	9.
	September
	8
	24
	9.59
	0.36
	41.01
	2.34
	84
	4.81
	220
	10.59

	10.
	October
	9
	24
	9.52
	0.34
	40.30
	2.39
	87
	3.84
	228
	8.22

	11.
	November
	9
	24
	9.89
	0.58
	42.18
	3.13
	104
	19.71
	251
	17.31

	12.
	December 
	
	24
	9.48
	0.64
	42.56
	3.59
	93
	4
	238
	7





Figure 2: Monthly profile of SOx, NOx, RSPM and SPM of residential area of Jalna city 
The standards adopted by CPCB of average SPM levels are 60 µg/m3 for average of 24 hrs. Whereas 40 µg/m3 for annual average. The highest level of SPM are found in the month of April, May and December 284.93±38, 279.33±22 and 279.96±34 respectively. While for the residential area the month November shows highest value of SPM (251±17.31). The results are above the critical level.
 
4. Conclusion
The ambient air quality was measured for SOx, NOx, RSPM and SPM for the Jalna city. The city is known for its industrial area especially for steel industry. The parameters of both the area (residential and industrial) were analyzed for the year 2024. Throughout the year, SOx levels ranged from 10.07 to 11.12 µg/m³, indicating very small variations and at low standard deviation values, showing stable emission patterns and controlled industrial combustion processes  according to standard set by CPCB. But NOx concentrations varied between 46.06 and 49.21 µg/m³, showing slightly higher values than SOx but still well below the CPCB limit. There is the huge critical situation for SPM which is more than four times greater than the standard set by CPCB. The overall result shows that the air quantity of NOx and SOx in the air is satisfactory but the SPM present in the air can be the point of discussion. The small precaution can improve the air quality of Jalna city and also reduced the risk on diseases caused by SPM.
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