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Editorial 

With great enthusiasm and gratitude, I welcome you to the latest edition of our 

distinguished multidisciplinary research journal. 

 One of the hallmarks of our journal is the celebration of diversity in research. In this 

volume, you will find an array of studies spanning various disciplines, each contributing a unique 

perspective to the collective body of knowledge.  

 I want to extend my heartfelt appreciation to our dedicated reviewers. Their expertise 

and thoughtful assessments are instrumental in shaping the final selection of articles.  

 I extend my deepest gratitude to all who have played a role in this endeavor – the 

authors, the reviewers, the editorial board, and, of course, our readers.  

Thank you for joining us on this voyage of exploration and discovery. Together, we are 

shaping a more informed and enlightened future.  

 

Chief Editor 
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IMAGE FUSION USING CONTOURLET TRANSFORM ON SYNTHETIC  
APERTURE RADAR IMAGES 

Remya B Nair1, Cini Kurian1 

 1Department of Computer Science 
Al-Ameen College, Edathala, Aluva, Kerala, India 

remya@alameencollege.org 
 

Abstract 

Image fusion techniques play a significant role in change detection by combining 
multiple images to enhance their spatial and spectral information. The fused image will 
be conveyed more information than any of the input images. The aim of this proposed 
method is to apply image fusion techniques to detect changes in multi temporal images. 
The image fusion process begins by extracting relevant features from both input images. 
These features can include spectral information, texture, and other characteristics that 
describe the scene elements. The characteristics that were collected from the input 
images can be combined using a variety of fusion techniques, such as pixel-level, 
feature-level, or decision-level fusion. After fusion, the resultant image represents a 
composite view that incorporates the most salient information from both inputs. After 
that, change detection is carried out by contrasting the fused image with one of the 
original input images. This comparison can be achieved through pixel-wise differencing, 
classification algorithms, or other change detection methods. 

Keywords: Fused image, Image Fusion, Multi temporal Image. 

I. Introduction 

Image fusion (IF) aims to combine 
complementary multisensory, multi 
temporal, and/ or multiview data into a 
single new image. The new 
image contains information of a 
quality that cannot be obtained in any 
other way. There are numerous uses 
for image fusion. They have been 
extensively utilized for object 
identification, categorization, and 
change detection for many remote 
sensing applications. There are four 
stages at which it can be executed. 
They are the following: - Signal level, 
Pixel level, Feature level, and Decision 
level. 

Signal level Fusion 

In signal level fusion, a new signal with a 
higher signal to noise ratio than the 
original signals is produced by signal 
based fusion, which combines signals 
from many sensors.  

Pixel level fusion  

In Pixel based fusion, fusion is performed 
on a pixel-by-pixel basis. For generating 
a fused image, the in-formation 
associated with each pixel is determined 
from a set of pixels in source images to 
improve the performance of image 
processing tasks such as segmentation. 
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Feature level fusion 

In Feature based fusion it requires an 
extraction of objects recognized in the 
various data sources. It extracts the 
salient features such as edges, pixel 
intensities, textures etc. from the image. 
These extracted features from input 
images are used for combing the image to 
acquire more relevant information. 

Decision level fusion 

Decision-level fusion consists of merging 
information at a higher level of 
abstraction. It combines the results from 
multiple algorithms to yield a final fused 
decision. In decision level fusion input 
images are processed individually for 
extracting information. The extracted 
information is then combined by applying 
appropriate decision rules to reinforce 
common interpretation. 

The recent achievements of image fusion 
are object identification, classification, 
change detection. Image change 
detection is a process that analyses 
images of the same scene taken at 
different times to identify changes that 
may have occurred between the 
considered acquisition dates. It has many 
applications in diverse disciplines such 
as land change detection, medical 
diagnosis, and video surveillance. 

II. Method 

 In the proposed method, two co-
registered Synthetic Aperture Radar 
(SAR) images acquired over the same 
geographical area at two different times 
say t1 and t2 respectively are taken. 
These two source images are 
prepossessed by applying the mean-ratio 

operator and the log-ratio operator 
respectively. The information of changed 
regions reflected by the mean ratio 
image is relatively in accordance with 
the real changed trends in multi temporal 
SAR images. The information of 
background is obtained from the log 
ratio image.  The new difference image 
fused by mean ratio image and log ratio 
image. The difference image is fused by 
using contourlet transform [2]. The 
contourlet transform consists of two 
steps which is the sub band  
decomposition and the directional 
transform. A Laplacian pyramid is first 
used to capture point discontinuities, 
then followed by directional filter banks 
to link point discontinuity into lineal 
structure. By applying an average fusion 
rule the coefficients from the two 
decomposed image is fused.  

 

Fig.1 Flow Chart of the Proposed 
System 

2.1 Working of proposed Method. 

The Proposed system consists of two 
Stages. They are following: - 

1. Preprocessing  
2.  Image Fusion 
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The block diagram of the proposed 
system is shown below: - 

 

Figure 2: Block Diagram of the  
Proposed System 

Two co registered SAR images acquired 
at two different times are taken. A mean 
ratio operator and log ratio operator is 
used to generate a mean ratio image and a 
log ratio image. Contourlet transform is 
used to generate the fused image by 
decomposing the mean ratio image and 
log ratio image. 

1. Preprocessing 

The two source images used for image 
fusion are obtained from the mean ratio 
operator and the log-ratio operator, 
respectively. The preprocessing consists 
of two operations. 

1.1. Mean Ratio Operator 

The mean ratio image (Xm) is generated 
by applying the following operation on 
the two multi temporal SAR images X1 
and X2. That is 

Xm = (X1-X2)∧2 

The Mean ratio image enhance the 
changed information of X1And X2 

1.2 Log Ratio Operator:  

The log ratio image (Xl) is generated by 
applying the following operation on the 
two multi temporal SAR images X1 and 
X2. That is 

Xl = | log X2-log X1| 

The log ratio image retains the unchanged 
(background) information of X1 and X2. 

These two complementary in formations 
are used for generating the fused image. 

2. Image Fusion 

Apply [3] contourlet transform on mean 
ratio image and the log ratio image.  [4] 
The sub band decomposition and the 
directed transformation are the first two 
processes in the contourlet transform. A 
Laplacian pyramid is first used to capture 
point discontinuities. To link point 
discontinuities into linear structure, 
directional filter banks are employed after 
a Laplacian pyramid.  

Because the low frequencies of the input 
image are eliminated before applying the 
directional filter bank, it only captures the 
high frequencies of the input image. The 
directional filter bank has a flexible 
number of directions and it only capture 
the high frequency of the input image 
because the low frequencies of the input 
image are removed before applying it. 

Figure 3: Block Diagram of Contourlet 
Transform 

At first, the [5] Laplacian Pyramid is used 
to compute a multi scale decomposition. 
The down sampled low pass image and 
the difference image of the next level can 
be computed in the same way. A series of 
bandpass images can be obtained in this 
way. The Laplacian Pyramid decom- 
position can avoid the frequency 
scrambling that happens in the wavelet 
filter bank because it down sample the 
low pass channel only. The directional 
filter bank is firstly decomposing the 



ISSN : 2581 - 7078 │       Vol . 1          No.6         March 2023           pp. 12 -15  

Al-Ameen College, Edathala, Aluva 
     12 

directional image and have good 
performance in image reconstruction. 
One can decompose each scale into any 
arbitrary power of twos number of 
directions by applying the shearing 
operator combined with the two-channel 
quincunx filter bank. Fuse the 
corresponding coefficients by applying a 
fusion rule [6]. Here average fusion rule 
is applied to fuse the corresponding low 
band and bandpass coefficients. The 
fused image is constructed from low pass 
coefficient and high pass coefficient 
obtained by applying the fusion rule. In 
average fusion rule, it calculates the 
average of the matching pixels in the 
input source images yields the output 
pixel in the fused image.Inverse 
contourlet transform is used to 
reconstruct the fused image. 

 

B. Implementation of proposed method 

The proposed system is divided into two 
modules. They are preprocessing and 
image fusion. 

1 Pre-Processing 

In this step a mean ratio operator and log 
ratio operator is used to generate a mean 
ratio image and a log ratio image. For 
these two co-registered SAR images 
acquired at two different times are taken. 

 

 

2 Image Fusion 

Here generates the fused image by using 
contourlet transform. The mean ratio 
image and a log ratio image is given to a 
contourlet transform. The contourlet 
transform consists of two steps which is 
the sub band decomposition and the 
directional transform. A Laplacian 
pyramid is first used to capture point 
discontinuities, then followed by 
directional filter banks to link point 
discontinuity into lineal structure. Then 
fuse the coefficients obtained from the 
transform by applying a fusion rule. Then 
Inverse contourlet transform is applied to 
reconstruct the image. 

Algorithm 1 Mean Ratio Operator 

Input:  co registered SAR image X1, 
X2  

Output:  Mean Ratio Image Xm 
Step 1:  Read co registered SAR Image 

X1 and X2 
Step 2:   Resize the images X1 and X2 
Step 3:  Generate mean ratio image Xm 

by Xm=(X1-X2)2 

Algorithm 2 Log Ratio Operator 

Input:  co-registered SAR image x1 
AND X2 

Output:  Log ratio Image Xl 
Step 1:  Read co registered SAR Image 

X1 and X2 
Step 2:  Resize the images X1 and X2 
Step 3:  Generate log ratio image Xl by 

Xl=log(X1)-log(X2) 

Algorithm 3 Image Fusion 

Input:  Xm, Xl 
Output: Fused Image 
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Step 1:  Read the mean ratio image and 
log ratio image Xm and Xl 
respectively. 

Step 2:  Apply contourlet transform 
algorithm for decomposition of 
both images Xm and Xl   

Step 3: Generate the fused image 
coefficients by applying 
average fusion rule algorithm 

Step 4: Reconstruct the fused image by 
applying inverse contourlet 
transform. 

Algorithm 4 Fusion Algorithm 

Input:  bandpass directional images, 
lowpass images XmJ and XlJ 

Output:  Fused image coefficients 
Step 1:  Find the average of two law 

pass coefficients XmJ and XlJ 
and store it into fused image 
coeficients. 

Step 2:  For each of the bandpass 
directional image coefficients 
perform the following 

Step 3:  Pad the matrix with zeros 
Step 4 : Divide each bandpass matrix 

into 2X2 blocks and store it 
into a and b 

Step 5 : Find the mean of each block a 
and b and store it into fm and fl 
respectively 

Step 6 :  if fm>fl, store the values of a 
into fused image coefficients 
otherwise store b. 

III. Results and Discussions 

The input image(X1) [7] acquired during 
the year 2000 is shown below. 

 

Figure 4: Input Image 1(Image of Dubai 
acquired during the year 2000) 

The input image (X2) [7] acquired during 
the year 2020     is shown below. 

 

Figure 5: Input Image 2 (Image of Dubai 
acquired during the year 2020) 

The mean ratio image from log ratio ratio 
operator is shown below. The mean ration 
image represents the changes between the 
two images. 

 
Figure.6 Mean Ratio Image 
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The log ratio image from log ratio ratio 
operator is shown below. It retains the 
background information. 

 

Figure.7 Log Ratio Image 

The fused image is obtained by applying 
contourlet transform on mean ratio image 
and log ratio image .It is shown below. 

 

Figure.8 Fused Image 

IV Conclusion 

In conclusion, the application of image 
fusion techniques for change detection 
has proven to be a valuable approach in 
various fields, ranging from 
environmental monitoring to urban 
planning and disaster management. By 
integrating information from multi-
temporal images, image fusion enhances 
the accuracy and reliability of change 
detection algorithms, enabling the 

identification and analysis of subtle and 
significant changes within a scene.  
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A STUDY ON FILM INDUCED TOURISM IN KERALA 

Mohammed Fahiz K 

Department of Commerce 
Al-Ameen College, Edathala 

fahizkot@gmail.com 
 
POP CULTURE TOURISM 

The greatest example of the pop culture 
tourism inthe early days of the last 
century was Transylvania and the brand 
castle, the canvas for the ever greatest 
horror novel “Dracula” by Abraham 
Stoker. The city of Bran and the theme of 
Dracula novel is a major source of 
revenue for Romania which suffers a lot 
after the downfall of the Soviet Union. 
Dracula is the major theme of souvenirs 
and lodging facilities in this region and 
even the horror tour conducted for the 
fans of Dracula who visits the city. 

FILM INDUCED TOURISM 

Kerala being a small state at the southern 
tip of the country is known for its rain 
forest, green meadows, and peculiar 
culture. The state is also known for its 
cinema industry which produces reality 
based films. it has earned international 
applause on it’s films of international 
standards in themes despite its low 
budgets. Over the years some of the 
locations which appeared in superhit 
films have induced the viewers to explore 
those destinations. This includes the Gavi 
a hill station which was the major 
location for the super hit movie Ordinary 
all other destinations like 
Meeshapulimala (portrayed in award 
winning movie Charlie), Varikasheri 
Mana (appeared in super hit movies like 
Devasuram, Araamthamburan), 
Puyamkutty (appeared in super hit film 
Pulimurugan), summer palace 
(intriponithura which appeared in super 
hit film manichitrathazhu) etc. 

 

STATEMENT OF THE PROBLEM 

Tourism is turning out to be the major 
bread winner for many countries. The 
arena of tourism is a major focus of 
Kerala as it is known to be a consumer 
state. The small state also has a film 
industry which is known for its realist 
products and innovating making style is 
gaining the attention of world cinema. 
The arise of social media, overseas 
releases and redubbed versions along 
with OTT platforms and availability of 
subtitles has boosted the popularity to a 
great extend. As most of films 
concentrate in world class themes rather 
than budgets, the international audience 
finds it easier to connect with them. As 
the most popular art form of the age the 
visual medium of cinema has also given 
birth for other by-products like celebrity 
status of actors and technicians. The 
concept of celebrity status has attained a 
new level such that it includes both the 
premises used in the film like the clothes, 
vehicles and also the locations appearing 
in the films. 

In recent times many destinations in 
Kerala is witnessing high tourist traffic 
after their appearance in mainstream 
cinema. This includes locations like Gavi, 
Meeshappulimala, Pooyankutty, 
Varikkashery Mana and many others. 
Some of these destinations have 
performed well in catering to the needs of 
tourist while in the case of some 
destinations there lacks attention from the 
part of government. The most important 
aspect of this phenomenon is that there is 
a high demand for the destination at the 
immediate post film release period. If not 
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capitalized well at that time the tourist 
traffic will significantly fall afterwards. 
Although it is true that kerala is one of 
highest spending state on tourism in 
India, It can be noticed that the new 
sprouting destinations are not given much 
attention. The study aims to find out 
whether the phenomenon of film-induced 
tourism is properly capitalized by the 
tourism department of Kerala over the 
time. It also aims at suggesting measures 
to capitalize those film induced tourism 
destinations which does have immense 
potential and which haven’t gained the 
attention of the authorities yet. It should 
also be noted that the area of film induced 
tourism has not been into the wider per 
view of the researchers yet which 
increases the relevance of the research. 
The study aims at studying the socio 
economic and environmental impact of 
this phenomenon, It also takes into 
accounts the attraction factors, 
satisfaction level of tourists and the role 
of local authorities in development of the 
area. 

SIGNIFICANCE OF THE STUDY 

The study is significant for the people and 
business men residing in these 
destinations as the phenomenon of film 
induced tourism brings a lot of 
employment opportunities and a hike in 
the standard of living of these inhabitants. 
The increase in tourist traffic will develop 
the infrastructure and facilities of the area 
too. On the other hand if the development 
is not carried out in a scientific way, it 
wills it would disturb the nature and the 
lives of those inhabitants too. Moreover 
the development of these destinations 
opens up a new window of exploration 
and experience for the tourist. Now a 
day’s development of new tourism 
destination is a major priority of local 
governments as it is a major contributor 
to the treasury of the state. As the 
explorative one in the case of kerala and 

the country as a whole, it would serve the 
future researchers a lot. 

SCOPE OF THE STUDY 

The scope of the study is limited to those 
destinations whose popularity have 
increased after appearance in Malayalam 
movies. The present study concentrates 
on residents, tourists, service providers 
and DTPC officials. The work attempts to 
examine the status of film induced 
tourism destinations. The researcher 
intends to review the facilities and 
services offered to tourists. The study 
also identifies issues, challenges and 
factors of attraction of these destinations. 
The study deals with tourism 
management, tourism marketing and 
human resource management in tourism. 

REVIW OF LITERATURE 

Ahmed Sharaz (2015) conducted a study 
on the impact of tourism on the economic 
development of Rajaouri with special 
reference to managing pilgrimage 
tourism. The study shows that provision 
of facilities and services to incoming 
pilgrims is considered as the prime 
responsibility of the shrine 
administration, but unfortunately pilgrims 
are not treated as per their expectations. 
Sometimes they lack proper 
accommodation facilities and even non 
availability of spaces for basic needs. The 
study also showed that replacement of 
obsolete procedure for cooking and 
dining is also needed. 

Bindhu V.T (2012) analyzed the 
customer preference and satisfaction in 
health tourism among selected ayurvedic 
resorts in Kerala. The study revealed that 
the most favorable factors for Kerala in 
health tourism is it’s authenticity and rich 
ayurvedic heritage with multifaceted 
attractions. The study also suggested that 
the resorts should also concentrate in 
customer retention strategies so as to 
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have a sustainable growth in health 
tourism. The study also shows that there 
is a lesser attention of branding of 
ayurvedic tourist resorts which should be 
rectified for the growth and development 
of industry. 

Sujitha Annie Kurian (2012), Department 
of management studies, MadhuraKamaraj 
University, conducted a study on 
“intervention strategies for regional 
development: A study at Kerala tourism”. 
The study stated that the tourists intended 
to visit after knowing that the Kerala 
tourism development council (KTDC) 
and the department of tourism in Kerala 
have won many awards on national level. 
Further inclusion of Kerala in the Must 
see destination in life time list of the 
National Geographic channel.  

Radhika P.C (2015) conducted a study on 
development of a model for tourism for 
Kerala. The study found that the 
perceived benefits of tourism is having a 
positive relationship with the community 
support whereas community satisfaction 
and perceived cost of tourism (PCT) have 
a negative relationship with the overall 
community satisfaction (OCS). 

Mohan and Raji (2014) analyzed the 
impact of medical tourism on Kerala. It 
was evident from the study that Kerala 
had a high potential on medical tourism 
as it was already a well know holiday 
destination. The major source of 
information for the medical tourists was 
those success stories published in news 
papers. Their lack of professionalism 
from the part of hospital management 
was a major hurdle in the capitalizing the 
opportunity of medical tourism in kerala 
and it is serving as a major barrier for 
development of the niche. 

RESEARCH GAP 

The available literature reveals that the 
Indian researchers have widened their 

scope of study on tourism. Even though 
its true that studies have been carried out 
on different niches of tourism including 
the areas of pilgrimage tourism, medical 
tourism and health and wellness tourism, 
the film induced tourism is an area where 
no much studies have been carried out yet 
in the country as a whole. So the 
researcher have identified a gap for the 
research on film induced tourism in the 
state of Kerala. 

OBJECTIVES 

1. To identify the major issues and 
challenges of film induced tourism 
destination. 

2. To assess the role of DTPC in 
developing the film induced tourism 
destinations. 

3. To analyze the socio economic and 
environmental impact of film induced 
tourism in those destinations. 

4. To identify the key factors of 
attraction in film induced tourism 
destinations. 

5. To evaluate the responsible behavior 
of the tourist towards the natural 
environment of the destination. 

OPERATIONAL DEFINITION 

 Tourist service providers – this team 
includes various parties who provides 
services to the tourists in the tourist 
destinations. This includes 
accommodation providers, restaurants, 
transportation agencies, souvenir shops 
etc 

RESEARCH METHODOLOGY 

The proposed study will be descriptive 
and analytical in nature. The study is 
descriptive as it is an explorative research 
on the avenue of film induced tourism in 
Keraala. The study is also analytical as 
the quantitative data is analyzed using 
various statistical techniques. 

 



Vol . 1          No.6         March 2023        pp. 19-21 │ISSN : 2581 - 7078 
 

Al-Ameen, Annuals, A Refereed Journal for Interdisciplinary Studies  
            19 

SOURCES OF DATA 

Both primary and secondary data is used 
for the purpose of the study. 

The secondary data needed for the study 
is collected from 
1.  Books. 
2. Journals (Journal of hospitality and 

tourism research, Journal of tourism 
management, Asia pacific journal of 
tourism research.) 

3.  Articles. 
4.  Government publications. 
5.  Websites. 
6.  Research dissertations. 

PRIMARY DATA 

The primary data was collected from 
following respondents. 
1.  Residents. 
2. Tourists. 
3.  Tourist service providers 
4.  Tourism officials. 

SAMPLING DESIGN 

Multi-stage sampling will be used for the 
study, which includes tourists, Tourist 
service providers, and local residence of 
major film induced tourist destinations in 
Kerala. 
Stage 1- Selection of Sample Destination 
Out of six major film induced tourism 
destinations, 4 destinations were selected 
randomly. 
Stage 2 – Selection of Sample respondent 
For the study, respondents from 50 
residences and 50 tourists are collected 
from for destination. The research also 
consider the response of 15 Tourism 
officials and 15 Tourist service providers 
from theses destination. 
Sample size 
Following is table-showing distribution 
of sample among various destinations. 
Based on random sampling. 
 
 
 

Table 1 : Sample size 

Respondent Sample 

Residents 200 

Tourists 200 

Tourist service providers 60 

Tourism officials 60 

Total 520 

 
TOTOOLS OF DATA COLLECTION 

The primary data from the District 
Tourism Promotion Council (DTPC) is 
collected by using a structured schedule. 
The tourists, residents and Tourist service 
providers will be provided separate 
questionnaires. 

TOOLS OF DATA ANALYSIS 

Appropriate statistical and mathematical 
techniques will be used for the study. 

VARIABLES OF THE STUDY 

I. Tourist service providers 
1. Hospitality 

a. Appealing accommodation. 
b. Variety of food and beverages. 
c. Quality of food and beverages. 
d. Willingness of hotel staff to help 

tourists. 
e. Warm and welcome of local 

people. 
2. Infrastructure services. 

a. Quality of local transportation. 
b. Availiability of internet and WIFI. 

II. Attraction of accessibility 
3.  Attraction of accessibility 

a.  Variety in culture. 
b. Accessibility for the differently 

abled. 
c. Variety in natural attractions. 
d. Availability of information and 

documents. 
e. Convenience to travel. 
f. Accessibility to basic medical 

facilities. 
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g.  Accessibility to local authorities. 
4.  Cost of touring. 

a.  Cost of accommodation. 
b.  Price of food and beverages. 
c.  Price of local transportation. 
d.  Price of local products. 

5.  Environment factor 
a.  Availability of water. 
b.  Availability of clean toilets. 
c.  Climatic conditions. 
d.  Air quality. 
e.  Personal safety and security. 
f.  Overall cleanliness. 

III. Demographical Variables 
a.  Age 
b.  Gender 
c.  Monthly income 
d.  Nature of work 
e.  Martial status 

LIMITATIONS OF THE STUDY 

1. The unwillingness from the part of 
tourists and resident to disclose 
different information is a major 
drawback. 

2. It is difficult to find out the total 
number of tourists visiting some of 
these destinations. 

3. Even though there are different types 
of tourisms, the present study covers 
only film induced tourisms. The study 
excluded all other forms tourisms. 

FINDINGS  

1. The tourism department is not making 
proper efforts to capita;ize the film 
induced tourism phenomenon. 

2. The role of DTPC is inevitable in 
tourism development in these 
destinations.  

3. The popularity of Malayalam films is 
attracting tourism traffic even from 
other states to these destinations.  

4. The tourism service providers are 
highly benefited from this 
phenomenon of film induced tourism. 

5. The tourists are not behaving 
responsibly in these new tourism 

destinations. This has adversely 
affected the environment. 
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Abstract 

Green synthesis of nanoparticles avoids the production of unwanted or harmful by-
products through the build-up of reliable, sustainable, cost-effective, dependable and 
eco-friendly procedures. In the present study, extracts from Wrightia tinctoria 
(Danthapala) leaves and stem are used to synthesize Ag nanoparticles. The extracts act 
as the reducing agents to reduce silver nanoparticles from silver nitrate solution. The 
dark brown colour of the solution confirms the formation of silver nanoparticles. These 
particles are characterized by EDAX, XRD and UV-Vis Spectrophotometry. The XRD 
and EDAX spectrum confirms the formation of silver nanoparticles. The size of 
biosynthesized silver nanoparticles was found to be within the range of 15-19nm.The 
structure is confirmed to beface-centered cubic. The maximum absorption peak for the 
Ag nanoparticles obtained from Wrightia tinctoria extracts varies from 451nm to 523nm. 
The band gap of the obtained silver nanoparticle varies between 1.6 to 1.8 eV and the 
major applications lie in the field of optoelectronics, photocatalysis, sensing etc. 

Key words : Ag nanoparticles, Wrightia tinctoria, XRD, EDAX etc 

INTRODUCTION 

Nanotechnology is one  of the most 
interesting areas of research with 1-
100nm nanoparticles. The property of 
nanoparticles depends on size, shape, and 
morphology. That is, by varying the size 
and shape of nanoparticles, the properties 
can be changed.  Various chemical and 
physical methods are available for 
synthesis. But nowadays, the green 
synthesis of nanoparticles has gained 
great importance in recent years.  

Greensynthesis of nanoparticles has been 
shown to be simple, cost-effective, 
dependable, and environment-friendly. 
This method of synthesis avoids the 
production of unwanted or harmful by-
products through the build-up of reliable, 
sustainable, and eco-friendly synthesis 
procedures. Metallic nanoparticles are 
synthesized using various biological 
elements like bacteria, fungi, algae, plant 
extracts etc. Metal oxide nanoparticles 

are easily produced by using plant 
extracts [3]. 

AgNPs found a wide range of 
applications in the fields of medicine, 
catalysis, and solar energy conversion. 
These nanoparticles are mostly used 
because it is less expensive, easily 
available and has excellent antibacterial, 
antifungal, and anticancer properties. 
Incorporating Silver nanoparticles with a 
suitable band gap into Optoelectronic 
devices helps to enhance the light 
absorption or emission properties leading 
to improved device performance. 
Absorbing the light energy within the 
band gap range can generate electron – 
hole pairs, which can then participate in 
redox reactions to facilitate the 
degradation of pollutants, water splitting 
for hydrogen production, or other 
photochemical processes. These 
nanoparticles also find applications in the 
field of surface enhanced spectroscopy, 
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surface enhanced Raman Scattering or 
Plasmon enhanced light trapping in 
photovoltaics etc [9]. 

Wrightia tinctoria belongs to the family 
Apocynaceae. It is also known as the 
‘jaundice curative tree’ because the juice 
of its tender leaves is used against 
jaundice. Leaves are used for psoriasis 
and other skin diseases and also to relieve 
toothache. The oil prepared from these 
leaves is used for analgesic, anti-
inflammatory and antipyretic activities 
[8].  

The general method of synthesizing 
silvernanoparticles in chemical reduction 
is as colloidal dispersionsin water or 
organic solvents. Plant leaf extracts and 
stem extracts are used to synthesize silver 
nanoparticles. In the present study, 
Wrightia tinctoria (Danthapala) leaves 
and stem extracts are used to synthesize 
Ag nanoparticles [5]. 

MATERIAL AND METHODS 

Preparation of Wrightia tinctoria leaf 
and stem extract 

The leaves and stems of Wrightia 
tinctoria were collected from the 
surroundings of Al-Ameen College, 
Edathala, Aluva, Kerala, India. The W. 
tinctoria plant extracts were prepared by 
boiling the mixture of thoroughly washed 
finely cut leaves in distilled water for 2 
hours. The prepared extract was filtered 
by using Whatman No. 1 filter paper and 
stored. 

 
Fig. 1. Leaf and Stem Extracts 

Preparation of Silver nanoparticles 
Silver nitrate (Merck, India) GR was used 
to prepare a solution of silver nitrate with 
1 mM molarity. For the synthesis of 
silver nanoparticles, leaf and stem 
extracts of Wrightia tinctoria were added 
to silver nitrate solution in different ratios 
and kept in the dark. After about 24 hr 
incubation, the colour of the solution was 
observed to change from pale yellow to 
dark brown. This brown colour indicates 
the presence of Ag nanoparticles. Ag+ 
ions in silver nitrate solution were 
reduced to Ag atoms by the extract. An 
adequate amount of dark brown 
precipitate was obtained and it was 
separated by high-speed centrifugation 
for 20 minutes. The residue was collected 
and characterizations were carried out 
using XRD and UV–Vis spectro- 
photometer.  
Plant Extracts + AgNO3 solution = Ag 
nanoparticles 

 

Fig.2 Solution of Silver nitrate solution 
after mixing extract and 24 hr. incubation 

RESULTS AND DISCUSSION 

XRD Analysis 

The obtained XRD pattern was shown in 
fig. 3. The crystalline structure of the 
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particles was confirmed by the X-ray 
diffraction. The obtained XRD spectrum 
was compared with the XRD spectrum of 
pure crystalline silver structures (JCPDS 
file no 04-0783). The XRD pattern shows 
the intense peaks with 2 values ranging 
from 10 to 80 degrees. The major planes 
observed in the diffraction pattern are 
(111), (200), (220) and (311). The planes 
(111), (200), (220) and (311) are 
observed for the XRD spectra of Ag 
nanoparticle prepared using the leaves 
extract at 2 values of 38.219, 44.375, 
64.561 and 77.507respectively. The 
planes (111), (200), (220) and (311) are 

observed for the XRD spectra of Ag nano 
particle prepared using the stem extract at 
2 values of 38.219, 44.354, 64.54 and 
77.466respectively. An additional peak 
at 32.369 with plane (122) is also 
observed for the XRD spectra of Ag nano 
particle prepared using the stem extract 
(JCPDS card: File no. 04–0783). The size 
of the nanoparticle is calculated using 
Debye Scherer’s formula and is found to 
be between 15 to 19nm. The structure of 
the silver nanoparticle is confirmed to be 
face-centered cubic by comparing the 
observed d values with the reference d 
values (JCPDS File no.04-0783). 
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Fig 3. XRD Spectrum of Silver nanoparticles formed from  

Wrightia tinctoria Stem and leaves extract 

Energy-Dispersive X-ray Analysis 
(EDAX) 

The elemental composition of a sample 
was analysed by using Energy-Dispersive 
X-ray technique. The obtained spectrum 
is analyzed to identify the elements 
present in the sample. The obtained 
EDAX spectrum is as shown in fig.5. The 
spectrum confirms the presence of Ag. 

 
Fig 4. EDS Spectrum of Silver 

nanoparticles formed from Wrightia 
tinctoria stem extract 

UV-Visible Absorption Study 

The colour of the mixture of Wrightia 
tinctoria extracts and silver nitrate 
solution changed to light brown within an 
hour and then later changed to dark 
brown after the incubation. The silver 
nanoparticle shows strong surface 
plasmon vibrations. The dark brown 
colour was due to these energetic 
plasmonic electrons. That is, the colour 
changes are due to these reduced pure 
silver ions and confirmed the formation 
silver nanoparticles. The Silver 
nanoparticles synthesized in leaves and 
stem extracts were analyzed by the UV–
vis spectroscopy. 

Normally, the characteristic absorption 
peaks are observed in the wavelength 
range 400 -600nm for pure silver 
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nanoparticles. This spectrum shows 
distinctive peaks between 400 – 550nm. 
The maximum absorption peak for the Ag 
nanoparticles obtained from Wrightia 
tinctoria leaves extract is 451nm. The 
maximum absorption peak for the Ag 
nanoparticles obtained from Wrightia 
tinctoria stem extract is 523nm. This 
observed broadening in the longer 
wavelengths may be due to the size 
distribution of the particles. 

The band gap of Silver nanoparticles was 
calculated from the absorption spectrum 
using Tauc’splot using the equation 

(𝛼ℎ𝜗)ଵ/௡ = 𝛽(ℎ𝜗 − 𝐸௚) 

Where, ℎ𝜗 is the energy of the photon, 𝐸௚ 
is the band gap energy of the material 
and 𝛽 is the band tailing parameter. The 
band gap energy calculated for the Ag 
nanoparticles are 1.69eV and 1.77eV 
respectively for the Ag nanoparticles 
using stem and leaves extracts. 

Fig. 5 UV-Vis Absorption Spectra and 
band gap energy of Silver nanoparticles 
with Stem Extract 
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Fig. 6 : UV-Vis Absorption Spectra  and band gap energy  

of Silver nanoparticles with Leaves Extract 

CONCLUSION 

In this present work, an easy, convenient 
and eco-friendly method for synthesizing 
the silver nanoparticles using the leaf and 
stem extract of Wrightia tinctoria was 
well explained. Wrightia tinctoria leaf 
and stem extracts are used as the natural 
reducing agent to synthesize silver 
nanoparticles. The brown colour of the 
siver nitrate solution indicates the 
formation of silver nanoparticles. The 
XRD and EDAX spectrum confirms the 
formation of silver nanoparticles. The 
maximum absorption peak obtained in the 
UV-Vis spectra again confirms the 
formation of silver nanoparticles. Silver 
nanoparticles with a lower range of band 
gap (1.6 eV to 1.8 eV) could potentially 
have several applications.  
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Abstract 

The most serious problem that all the counties across the globe stumble upon are the 
environmental problems. Natural calamities are often catalysed by the insensitive 
materialistic actions of people. Literature has always been used as a way and a medium 
to articulate these concerns and create an alertness in people against this growing threat 
to the natural environment. A concern for our environment and the urge to address the 
issues related to it through his fiction is an essential trait in many of the works of Amitav 
Ghosh.  He builds up ingenious narratives to illustrate how ecological issues are closely 
connected to other more serious issues. This paper is an attempt to study how Gosh 
creates through the use of particular narrative strategies a noticebale econarrative which 
tackles most pertinent issues of present day society. 

Key words : Econarrative- narrative techniques-climate change- refuge crisis-  

INTRODUCTION  

A casual glimpse into the environmental 
issues that today’s societies encounter 
may well send a chill through  any 
person’s mind as the list is a never ending 
one as new problems will be added 
everyday to it. Water, air and soil 
pollution, lowered biodiversity, ozone 
layer depletion, over population are only 
a few among them.  Greta Thunberg a 
sixteen year old Swedish activist on 
climate change recently featured in all the 
major newspapers and channels asking a 
pertinent question" Why should we study 
for a future that soon will be no more". 
Her movement fridays for future raises 
serious questions regarding the future of 
planet and all its living inhabitants. 
Literatry narratives have always been 
used to represent and vocalize many of 
social concerns. 

Ecocriticism refers to the ways in which a 
literary work adresses environmental 
issues in a literary work. As a branch of 
critical theory it assumes increasing 

importance as the environmental issues 
are an alrmingly increasinging each day. 

A concern for our environment and the 
urge to address it through his fiction is an 
essential trait in many of the works of 
AmitavGhosh. He constructs innovatively 
brilliant narratives to illustrate how 
ecological issues are closely connected to 
other more serious issues the current 
societies face viz migration, refugee 
crisis, diasporic identities and the 
question of identity. Literature both 
through its fictional and non fictional 
forms are for him is the choicest medium 
to articulate most worrying issues of the 
present day society. This paper is an 
attempt to study how Gosh creates 
through the use of particular narrative 
strategies construct a noticebale 
econarrative that tackles most pertinent 
issues of present day society. 

The protagonist of the work Dinnath 
Dutta, popularly known as Deen is the 
axis around which a complex narrative 
dealing with two most complex issues the 
migration and refugee crisis revolves and 
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unfolds. Deen considers himself as a 
migrant for he returns to Calcutta every 
year during the winner as migratory birds 
do to beat the winter chill of Brooklyn. 
Ghosh believes in the power stories have 
to change human lives since they are the 
only means in his opinion to make sense 
of many of the things that happen around 
as. Deen the protagonist allured by an old 
tale embarks on a new journey in life 
which takes him to unforseen places and 
experiences. He visits a shrine deicated to 
aGun Merchant or Bondduki Sadagar 
situated in the Sundarbans. From there 
onwards he is tangled in a web of 
complex experiences and he even 
becomes a significant figure as the story 
undergoes a rebirth. As the Gun Merchant 
was forced out of his native land by 
different natural calamities like droughts, 
famines, plague and storms the people of 
Sundarbans also leave the place as the 
rising sea levels make it impossible for 
them to continue living there. The sea, 
river, forest and the animal and human 
community of the place become 
integrated aspects of the novel from there 
onwards. 

Climate Change and related animal 
and human migration related to it. 

Both Animal and human migration is 
clearly linked to climate change. Through 
illustarting the current situation Ghosh 
further explains this phenomenon.  
Sundarbans, one of the largest mangrove 
forsts in the world situated in the state of 
West bengal is the locale of the novel. It 
is a place which has been devastated due 
to various ecological hazards. The 
inhabitants of Sundarbans live in close 
connection with nature. A character like 
Horen even measures time in terms of the 
ecological happenings like storms. He 
went out of fishing (that's what he did for 
his living) as the atorms affected his 
fishing boats very badly.  In the novel we 
also see the many women characters who 

have turned into prostitution after the 
storm devastated their houses   

Animal migration is explained in the 
novel through the leader matriarch of 
the dolphin pod Rani. The pattern of 
movement of the dolphins has been 
regular and predictable, but now Piya the 
marine biologist who is involved in a 
research about them has found that their 
tracks had begun to vary and has become 
increasingly erratic. This according to her 
was because of the changes in the 
composition of the waters of the 
Subdarbans. As the dolphins have started 
moving towards the highly populated, 
heavily fished area, they had endangered 
themselves by getting trapped in 
fishermen's nest or by getting hit by 
motorboats.  

As Piya was intent on saving the dolphins 
she fitted Rani with a GPS tracker that 
provided real time information on her 
whereabouts and general condition. Piya 
research further unravels the different 
patterns of life in the river and in the 
forest. Deen during a journey with Piya 
identifies that the river does not flow in a 
uniform way for it has many spot pools, 
whirlpools, braids and striations. Within 
the same river it is revealed that there are 
innumerable streams which contains its 
own mixture of micro nutrients and each 
one therefore becomes an ecological 
niche thus giving forth an astonishing 
proliferation of life in myriad forms. The 
river is therefore like. A moving forest of 
varied living organisms. 

Piya again expresses a concern over the 
oceanic dead zones. They are stretches of 
water which has low oxygen content, 
where it will be difficult for fishes to 
survive. The number of theses zones 
increases in an alarming way mainly 
because of residues of chemical 
fertilizers. Only specialized organisms 
can survive such a condition and the rest 
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will die. These dead zones have spread 
thousands of miles now. But for the 
changes in the patterns and texture of the 
river in Subdarbans Piya blames not the 
agricultural residues but a refinery. 
Because of the poisonous effluents they 
have discharged into the river, there in 
the area has occurred a massive fish kill. 
Fish kill refers to that phenomenon where 
thousands of fishes get killed as a result 
of the chemical wasts discharged into the 
river float either on the surface water or 
are washed ashore. Rani is the 
representative of the non human animal 
migrants whereas the people of 
Subdarbans including Tipu and Rafi 
depict the human face of migration. The 
people as we as animals leave a habitat 
with which they are very familiar fearing 
that ' the water, the currents, the earth 
itself was rising against her.’ 

Added to this is the new phenomenon of 
the washing up of yellow sea snakes on 
the sea shore of Los Angeles. Then there 
is the wildfire causing much disruption in 
the daily life of the people of LA and pet 
dog dies of snake bite in one of the most 
advanced cities of the world Los Angeles.  
Deen sees a particular kind of spider that 
is not usually seen that part of Italy where 
he resides. Then again an evening walk 
that he takes with Cinta ends up in being 
swamped by sea worms. The sea worms 
appear increasingly and eat up Venice’s 
wooden pilings because of the warming 
up of sea waters.  These are real facts 
have been given a fictional representaion 
by Ghosh to bring in the idea that the 
world is in the grip of a grave danger.  

The question of refugees and illegal 
immigrants 

 The ancient journey of the Gun Merchant 
is again retold through the characters of 
Tipu and Rafi who together plans to 
migrate to Italy in an illegal way.  There 
are many analogies between the Gun 

Merchant’s journey and theirs.  As he 
sought refuge in a foreign country Tipu 
and Rafi also had similar aims and they 
take the same route travelled by the Gun 
merchant, through Egypt and Turkey to 
Venice. At one point Tipu who has a 
wholly different opinion about migration 
question the validity of passports and 
visas. He is intact a person who is 
involved in human trafficking, what he 
names as people moving industry. In his 
opinion people as well as animals move 
when their habitats become unsuitable for 
their living. As the ecological crises of 
Subdarbans grows every year people seek 
out to escape into better places in the 
hope a brighter future. Tipu reveals that 
he acts as a saviour to these illiterate 
poor people. He also helps them to concot 
stories to get asylum in foreign countries. 
Stories involving plitical or religious 
persecution, sexual orientation or gender 
identities may well aid them in getting a 
place in those countries to where they 
migrate.  Apart from poverty the desire 
for a more plush life also encourages 
them to choose even an illegal way to 
move into a better living condition. Rafi 
and Tipu seperated during their journey 
and Tipu along with a huge number of 
other refugees in a Blue Boat that heads 
to Venice. The Blue Boat thus becomes a 
metaphor for all the issues that the novel 
addresses, the most pertinent among 
being the migration and refugee crisis. 
The right wing government’s antagonism 
towards refugees is also mentioned.  

CONCLUSION  

The Gun Island is a wake up call to a 
generation forgetful of the devastation it 
is bringing upon though unknowingly on 
the environment and its living 
inhabitants. In using magical realism and 
modes of patchwork narration Ghosh 
weaves together a tale - its an eco 
narrative clearly marked by elements 
suitable for a work that deals with the 
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theme of grave ecological issues. The 
ideas put forward by Ghosh never loses 
its significance at least in the immediate 
future. The question of the notion of 
citizen, the fate of migrants and 
refugees are much debated and pondered 
over all around the globe. Ghosh tries to 
convey an alarming situation that no one 
is safe anywhere. The flamboyant 
mansions or most comfortable dwelling 
places will never assure any kind of 
security.  Using a magical or surrealistic 
narrative mode Ghosh intermingles fact 
and fiction natural and supernatural, past 
and present, history, myth and folklore to 

build up a brilliant narrative that tries to 
communicate a grave danger that will 
soon wreak unforseen havocs.  
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Abstract 

Tin sulphide SnS is an IV-VI compound that has recently gained attention for use as an 
absorber material in low-cost thin-film solar cell devices. SnS has a near-optimal energy 
bandgap for photovoltaic solar energy conversion and a high optical absorption 
coefficient for photons with energies greater than the energy bandgap, requiring only a 
few microns of material to absorb the majority of the incident light, thereby lowering 
material costs. It does, however, contain environmentally friendly and abundant 
elements. The overall goal of this research was to determine whether the properties of 
SnS developed using a simple and low-cost chemical bath deposition method are 
appropriate for absorber layer material in solar cells. The straightforward CBD approach 
was used to successfully create tin sulphide nanoparticles in double-distilled water. 
EDAX was used to determine the SnS nanoparticles' elemental makeup. To investigate 
their structural characteristics, the nanoparticles were characterised. The creation of an 
orthorhombic structure is confirmed by an XRD analysis. By using SEM examination, 
the film's surface morphology was investigated. The optical band gap and maximum 
absorption band was computed using the optical parameters that were derived from the 
UV-VIS absorption spectrum. The produced film exhibits P type conductivity, according 
to the hot probe method. The produced film can be employed as an absorber layer 
material in thin film solar cells, according to all determined parameters. 

Keywords: Thin film, tin sulphide, solar cells 

INTRODUCTION 

The sun's life span is nearly endless, and 
it is constantly emitting energy in all 
directions. This energy is also dropping to 
our globe in part. When sunlight strikes a 
solar cell, the incident energy is 
transformed directly into clean electricity 
with no mechanical movement, fuel, 
exhaust, or other by-products. 
Photovoltaics has risen in popularity 
during the last few decades. Thin film 
solar cells can be made using a variety of 
materials that have been formed as thin 
films. A thin film solar cell's major 
components are a transparent conducting 
oxide (TCO), buffer layer, absorber layer, 
anti-reflection coating, and metal contact. 
Each of these layers has distinct physical 

and chemical properties. Because of its 
remarkable optoelectronic properties, tin 
sulphide (SnS) is regarded as a suitable 
absorber layer for Cd-free thin-film solar 
cells. Furthermore, SnS is a binary 
compound semiconductor made of non-
toxic and abundant components on the 
planet. Its bandgap (1.3-1.4 eV) is close 
to the ideal range of 1.3-1.5 eV, and its 
absorption coefficient (>104 cm-1) is 
significant in the visible region [1,2]. 
Although its theoretical energy 
conversion efficiency () is around 32%, 
comparable to crystalline silicon solar 
cells [3,] the actual conversion efficiency 
of SnS-based solar cells is just 4.63% [4]. 
To obtain higher efficiencies, a better 
understanding of the structural, chemical, 
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and physical properties of SnS is 
necessary. 

A crucial step in the construction of solar 
cells is the absorber layer. Tin sulphide 
(SnS) is a potential absorber material for 
safe solar cells that are readily available 
on Earth. By using the CBD approach, 
SnS offers simple phase control and 
quick growth and strongly absorbs visible 
light. Tin chalcogenides thin films may 
be used in solar applications, and the 
tunable band gap energy of these 
elements' nanocrystals makes them 
interesting. Because of their abundance, 
low cost, nontoxicity, high catalytic 
activity, material diversity, and electrical 
conductivity, groups IV-VI tin-based 
binary sulphides like tin mono sulphide 
(SnS) and tin disulphide (SnS2) have 
attracted the most attention[5,6]. 

 

Fig.1 Thin film solar cell construction 

Thermal evaporation, radio frequency 
(RF) sputtering, electron beam 
evaporation, chemical vapour deposition, 
successive ionic layer deposition, atomic 
layer deposition (ALD), electrochemical 
deposition, and chemical spray pyrolysis 
have all been used to create SnS thin 
films [7,8,9,10,11]. To date, the slow and 
expensive atomic layer deposition (ALD) 
approach has yielded the highest recorded 
efficiency. Because of its simplicity, low 
cost, and ability to produce large-area 
films, chemical bath deposition (CBD) 
has been claimed to be a viable 
alternative approach [12,13,14,15]. When 

the ionic product of CBD surpasses the 
solubility product, the film is formed. 
However, optimising growth parameters 
such as deposition duration and solution 
concentration are critical to avoid 
excessive precipitation, material loss 
during deposition, and the formation of 
undesired secondary tin sulphide phases. 

This study employs a method described 
in [4,7,9,16,17,18,19] to create 
orthorhombic SnS thin films. There have 
been methods reported for obtaining 
orthorhombic SnS by CBD with long 
deposition periods (8, 17, 24, 30, and up 
to 40 h) and only a handful with times 
less than 6 h [20,21]. We investigate the 
effect of deposition time and Sn and S 
precursor percentage on the structural and 
optical properties of SnS thin films. Our 
primary goal is to investigate the 
parameters in the CBD growing process 
of tin monosulfide (SnS) thin film in 
order to acquire the highest film quality. 
We were able to manufacture single-
phase orthorhombic SnS thin films of 
11.2 nm in 1.5 hours using the approach 
we used. The structural, morphological, 
and optical features of SnS thin films 
were investigated in relation to deposition 
time, Sn precursor %, and heat 
treatments.  

Preparation of Tin Mono sulphide thin 
film 

Chemical bath precursors are critical and 
have a considerable impact on the 
properties of the film. The solvent, salt 
type, concentration, PH of the solution, 
and other factors can all have a 
substantial impact on the physical 
properties of the films. Workers used a 
range of solvents that had been carefully 
selected. The cationic precursor solution 
was determined to be dihydrated stannous 
chloride (SnCl2.2H2O). When SnCl2 is 
utilised instead of SnCl4, the cost of 
materials, as well as the deposition 
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temperature required for deposition, are 
greatly lowered. This is critical in terms 
of the material's possible device-level 
applicability. SnCl2. 2H2O precipitates 
as a result of hydroxide formation, 
making it difficult to dissolve in water to 
produce a clear aqueous cationic 
precursor solution (Qualigens, test =98%, 
M.W = 225.25 g). To dissolve the salt, 
we employed a number of methods. The 
solution was heated to a range of 50–80 
°C and stirred for 3–4 hours using a 
magnetic stirrer. However, none of these 
procedures succeeded in creating a 
transparent aqueous solution, and the 
outcomes were disappointing. After a few 
experiments, it was found that it was 
possible to create a clear aqueous solution 
of SnCl2.2H2O by thoroughly blending 
the powdered SnCl2.2H2O with a few 
drops of extremely pure concentrated 
(35% assay) HCl, and then adding 
acetone to the solution to give it the 
required molarity. A cationic precursor 
solution (molarity 1 M) was made by 
dissolving 1.128 g of SnCl2.2H2O in 5 
ml of acetone with a few drops of HCl. 

Thioacetamide (TA) (CH3CSNH2; M.W 
= 75.13 g/mol) served as the precursor 
solution for sulphur in the current 
experiment. A stock solution of TA 
(Molarity = 1M) was created by 
dissolving 0.3756g of TA salt in 5 ml of 
deionized water. Slowly 5 ml of 
triethanolamine (TEA) should be added 
to the cationic solution while stirring. 
Triethanolamine functions as a 
complexing agent and prevents 
agglomeration during the creation of 
films. It functions as a buffer and a 
surfactant. To maintain a basic pH level, 
add the produced anionic solution and 5 
ml of ammonia solution after that. 
Deionized water is added to create the 
final solution, which has a volume of 100 
ml. Prior to the deposition process, glass 
substrates were carefully cleaned using 
chromic acid, isopropyl alcohol, and 

detergent. At room temperature, the films 
were deposited over a period of 2 hours. 
Each film was immediately sprayed with 
distilled water after being taken out of the 
beaker, then allowed to dry. 

RESULT AND DISCUSSION 

Figure 2 depicts the SnS thin film made 
using CBD method's recorded XRD 
pattern. When compared to JCPDS 39-
0354, all reflections can be indexed to the 
pure orthorhombic SnS phase, and the 
absence of impurity peaks in other SnS 
phases indicates the creation of pure SnS 
thin films. The creation of the 
orthorhombic phase of SnS, which 
corresponds to the (111), (201), and (002) 
planes of reflection, is shown by the 
2θ peaks found at 31.40, 39.00, and 
41.90. The growing film's strongest peak 
occurred at 2θ= 31.40 radian with 
d=2.854A, which corresponds to (111). 
SnS thin films with the (1 1 1) orientation 
is typically selected for photovoltaic (PV) 
applications because SnS solar cells with 
this orientation have the highest 
efficiency. Using the Debye-Scherer 
formula, D=0.9λ/(βcosθ), where D is the 
diameter of the crystallites composing the 
film, λ is the wavelength of X-rays 
(CuKα line), β is the whole width at half 
maximum (in radians), and is θ the Bragg 
angle, the grain size of the films was 
estimated from the peak at 2θ=31. 40 
radians. The obtained grain size is 11.2 
nm. 

 
h temperature 600C Fig.2 XRD pattern of SnS thin film 

formed at bath temperature 600C 
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ELEMENTAL ANALYSIS 

By examining near-surface elements and 
estimating the elemental percentage at 
various points, energy-dispersive X-ray 
analysis (EDAX) provides an overall 
mapping of the sample. Figure 3 displays 
the synthesised SnS nanoparticles' EDAX 
analysis spectrum. Atomic ratio, Sn/S = 
51.4/48.6 is the result. The synthesised 
SnS nanoparticles had a marginally high 
tin concentration, according to the EDAX 
results. The presence of only Sn and S 
peaks indicates that the synthesised 
particles are free of any impurities. 

 

Fig.3 EDAX spectrum of SnS thin film 

SURFACE MORPHOLOGY 

Fig. depicts the surface morphology of 
SnS thin films that were formed over 
1.30-hour period at bath temperature of 
60 °C. Using scanning electron 
microscopy, surface morphology analyses 
of the SnS thin films have been 
completed. The morphology of the SnS 
film is granular, with high surface 
coverage and good crystallinity.  On the 
film's surface, there are no pinholes or 
cracks to be discovered. The crystallites 
are equally aligned and of the same size.  

 

Fig.4 SEM image of SnS thin film 

OPTICAL ANALYSIS 

Figure 5(a &b) displays the  absorption 
spectra and Tauc plot of a thin SnS sheet. 
The absorption spectra revealed a 
significant amount of visible-band 
absorption. The following equation 
provides the tauc link between band gap 
energy and absorption coefficient (α).  

(αhν)n = A(hν-Eg) 
where A is the constant, h the photon 
energy, Eg the permissible energy gap, 
and n = 1/2 the permitted direct transition 
are all defined. The tauc plot is shown for 
a semiconductor with a direct bandgap, 
with hν on the x axis and (αhν)2 on the y 
axis. The linear section of the curve's 
shape suggests that the material has a 
direct optical transition. By extending the 
straight line of the plot to the energy axis, 
it is possible to calculate the energy band 
gap. SnS thin films have band gaps of 
1.34 eV, which is appropriate for an 
absorber layer for effective light 
absorption.
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Fig.5 a&b  a) Absorption spectrum  b) Tau plot 

CONDUCTIVITY MEASUREMENT 

The hot probe approach was used to 
determine the type of conductivity 
present in the produced thin layer. To 
quickly determine if a semiconductor 
sample is n-type or p-type, use a hot point 
probe.  A heat source, such as a soldering 
iron, is put on one of the leads as the 
sample is probed using a voltmeter or 
ammeter. The synthesised material had 
conductivity of the P type. 

CONCLUSION 

SnS thin film was successfully created 
using quick and affordable CBD 
approach. The (111) crystal plane was the 
preferred orientation, and the crystal 
structure was orthorhombic, according to 
the XRD data. The precise chemical 
make-up of the thin layer is revealed by 
the EDAX spectrum. Using scanning 
electron microscopy, surface morphology 
analyses of the SnS thin films have been 
completed. The morphology of the SnS 
film is granular, with high surface 
coverage and good crystallinity. Between 
400 and 900 nm, the UV-Vis spectrum 
exhibits a wide range of absorption. 
Using Tau plot the band gap of the 
material was found as 1,34eV. The 
material has P type conductivity, as 
demonstrated by the hot probe methods. 
All of these characteristics matched those 
of the materials used as the absorber layer 
in solar cells. 
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Abstract 

Supply Chain Management is the coordination and management of all the activities 
involved in the production, procurement, processing, distribution, and delivery of goods 
and services to the end customer. The goal of Supply Chain Management is to create an 
efficient and cost-effective supply chain that enhances the overall performance of the 
organisation. It involves the integration of planning, sourcing, production, inventory 
management, transportation, and customer service activities. Supply Chain Management 
ensures the availability of the right product in the right quantity at the right time and at 
the right price, while also minimising waste and reducing costs. Effective Supply Chain 
Management helps businesses improve their competitiveness, build customer loyalty, 
and increase profitability. 

Keywords:  Supply Chain, Global Supply Chain Forum, Replenishment cycle time, 
Overhead 

1.1 Supply Chain 

A supply chain encapsulates all stages 
involved whether directly or indirectly in 
fulfilling a customer request. So, a supply 
chain always gives prime importance to 
customer needs. A typical supply chain 
covers manufacturers, suppliers, 
transporters, warehouses, retailers and 
customers. 

Hence, there is no doubt to put forth that 
a supply chain integrates demand and 
supply. It can be found that in every 
business enterprise, there is a supply 
chain which is aimed to fulfil the requests 
of customers and henceforth it 
incorporates all functions to satisfy the 
requests. 

The functions of a supply chain include- 
(1) product development, (2) marketing, 
(3) operations, (4)distribution, (5) finance 
and (6) customer service. 

1. Assistant Professor, PG & Research 
Dept. of Commerce, Govt. Arts 
College, Thiruvananthapuram-695014.  

E-mail: girishjipunnamoodu@gail.com 

1.2 Supply Chain Management 

In the 90s business worldwide witnessed 
a shift in the pattern owing to 
liberalisation policy preached by various 
economies, globally. The era also 
experienced revolutionary innovations in 
the field of science and technology which 
had an impact on the business scenario. 
The competition that prevailed in the era 
was accelerated by information 
technology and the supported 
infrastructure for information 
propagation. These changes brought 
changes in the range of business and its 
management. 

The firms were in a frantic effort to meet 
the needs of customers on a real-time 
basis as the business was carried in an 
unsteady environment comprising too 
many products with a few takers. It's right 
to quote that it was meeting demand that 
was pertinent and not supply.To attain 
real-time satisfaction of customers’ 
needs, a business concern needed to 
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shape its activities related to movement 
and storage in a systematised and 
integrated manner that too with minimum 
inventory level. It was not market 
dominance but the strategies in supply 
chain configurations that become pivotal 
in competition among rival firms. The 
importance of supply chain management 
can be attributed to the maintenance and 
achieving consistency in competitive 
strengths and advantages by offering 
products of the best quality at a cheap 
price within a minimum time. 

Nature and Concepts of Supply Chain 
Management 

Global Supply Chain Forum of 1994 
recognised the 1990s as the era of Supply 
Chain Management. The forum had 
defined the concept as ‘the integration of 
key business processes from the end user 
through original suppliers that provides 
products, services and information that 
add value for customers.’ 

Definitions- 

‘A supply chain is the network of 
organisations that are involved through 
upstream and downstream linkages, in 
the different processes and activities that 
produce value in the form of products and 
services in the hands of ultimate 
consumers.’ 

-Christopher (1992) 
‘The systematic, strategic coordination of 
the traditional business functions within a 
particular company and across 
businesses within the supply chain, to 
improve the long-term performance of the 
individual companies and the supply 
chain as a whole.’ 
-The Supply Chain Research Group at the 
University of Tennessee (Mentzer, 2000) 

Features of Supply Chain Management 

a. Superior Customer Value- 

The prime objective of Supply Chain 
Management is to providethe ultimate 
customer with the product they desire to 
own at a cheaper price and in a way 
beyond comparison to its rivals. 

b. Single Entity- 

Supply Chain Management is viewed as a 
single entity because of the reason that it 
requires a lot of planning and control 
mechanisms to integrate with other firms 
and the firm itself. So, to achieve this 
Supply Chain Management is considered 
as a single entity. 

c. Inventory Perspective- 

Based on sharing of information and 
attaining coordination, Supply Chain 
Management views inventory as a timely 
flow of goods or services along with 
maintaining a buffer. Some of the key 
perspectives of Supply Chain 
Management are (1) improvement in 
flexibility (2) reduction in replenishment 
cycle time (3) reduction in uncertainties 
without keeping safety stocks (4) 
increasing the ability to respond to the 
trends in the market and (3) enhancing 
quality. 

d. Strategic Orientation- 

The decisions taken concerning the 
supply chain have the perspective of 
being strategic rather than operational. 

e. Flexible Approach- 

Supply chains of contemporary periods 
have the feature of being flexible in all 
respects starting from procurement of raw 
materials to production to warehousing to 
delivery to ultimate customers. This 
flexibility is finally treated as the most 
important one in attaining customer 
patronage. 
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1.3 Contemporary Issues in Supply 
Chain Management 

A firm’s strategies are influenced by a 
globalised economy characterised by 
various complexities involved in its 
business environment. It necessitates 
following different approaches towards 
the supply chain to grasp and manage the 
complexities and risks involved in the 
business environment of a global 
economy. A successful Supply Chain 
Management to be growth-oriented, to 
attain long-term performance and to cash 
in advantages put forth by the business 
environment need to address several 
challenges. A brief description follows.  

a. Minimising Uncertainty- 

Most commonly found uncertainties are 
related to vendors who may at times 
become ‘unreliable’, uncertainty in 
process arising out of internal matters, 
and uncertainty in demand owing to the 
ever-changing tastes and preferences of 
consumers. 

b. Reducing Replenishment Cycle Time- 

What is Replenishment Cycle Time? 

Replenishment Cycle Time is the period 
between the inventory getting depleted 
and arranging the restocking of inventory. 
It includes the time required for placing 
orders, transportation and receiving and 
stocking the inventory. A shorter 
replenishment cycle time results in lower 
inventory holding costs. 

So, all supply chain strategies are centred 
around limiting the replenishment cycle 
time. 

c. Minimising the Number of Linkages 
or Stages in the Network- 

As discussed earlier, Supply Chain 
Management is providing what the 
customers in minimal time on a real-time 
basis. But, while meeting such a target, 

Supply Chain Management need to go 
through a series of complex network of 
processes and often needs negotiation 
with other firms. So, to overcome such 
challenges several steps need to be taken 
which are (1) unifying tasks (2) avoiding 
tasks performed twice or more by staff 
(3) attaining better coordination and (4) 
ensuring successful implementation of 
decisions taken. 

d. Improving Flexibility- 

The success of an effective Supply Chain 
Management rests on how quickly it 
responds to changed circumstances in the 
market i.e., to keep an eye on the changed 
needs of customers and to satisfy those 
needs on a real-time basis. A drastic 
reduction in time in the set-up of 
processes can be achieved by inculcating 
flexibility in Supply Chain Management. 

e. Improving Process Quality- 

A zero-defect delivery is another 
challenge of Supply Chain Management. 
With the presence of informed customers, 
who are conscious of quality and timely 
receipt of the goods or service, the supply 
chain maintainers should be cautious as 
the customers have zero tolerance 
towards delayed services. Hence a 
successful Supply Chain Management 
should always preach the policy to do 
things right the first time. 

f. Enhancing Demand Fulfilment 
Capability- 

With close substitutes in the market, 
every firm tries to overcome the 
competition from rivals using sales 
promotion techniques. 

Supply Chain Management need to 
function in a market susceptible to 
demand uncertainty prevalent in the 
market and needs to monitor and be 
proactive in promotional strategies 
adopted by rival firms. 
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g. Minimising Variety and Delaying 
Differentiation- 

Another challenge of Supply Chain 
Management is the increase in the 
number of warehouses or godowns 
necessitated by variants of goods and 
sizes. This increase complicates inventory 
management at the bottom level of 
Supply Chain Management. One way to 
tackle the challenge is to manufacture 
products with modular designs so that 
control can be exercised over storage 
space. Value addition needs to be limited 
so that customer needs to the best can be 
met without allowing holding stock in 
large quantities. 

1.4 Web-enabled Supply Chain 
Management 

The Internet plays an immense role in 
shaping customers’ choice of products 
which affordable for them. 

Supply chains give value to the customers 
and the manufacturers need to assess in 
strict terms what their customers want, 
and where they are to be made available. 
The internet acts as a means for 
communicating with the customer and 
arranging the needs in tune with the 
demands of the customer. The internet 
also links with suppliers to make 
available the customers’ demanded 
products.  

Web-enabled supply chains assist 
companies to optimise business processes 
both within and outside the four walls of 
the enterprise and to more efficiently 
deliver the new products customers want, 
when they want them and where they 
want them. 

Agarwal., D.K. (2017). 

Importance of Web-enabled Supply 
Chain Management 

Many old-fashioned techniques involved 
in forecasting inventory, plans involved 

in manufacturing and schedules for 
transportation were replaced by web-
enabled services. 
Activities based on the Internet help 
business concerns: 
a. Elimination of expenditure in large 

sums 
b. Reduction in administrative overhead 
c. Reduction in unnecessary stock 

holding 
d. Reduce the human intervention i.e., 

products being touched by humans 
from the origin to destination 

e. Follow expenditure reduction 
techniques and thereby reap revenue 

f. Customers’ responses can be recorded 
in time and production activities can 
be speeded up 

g. Gather higher profit on finished 
goods. 

The ‘fruits’ of effective integration of the 
supply chain are (1) saving a lot of 
money (2) satisfied customers and (3) 
reduction in stock holding. 

1.5 Supply Chain Planning 

Supply chain planning involves 
predicting requirements to attain a 
balance between demand and supply. It 
comprises of stages namely (1) planning 
(2) execution and (3) shipping. A supply 
chain management software centres 
around supply chain planning and 
execution. A supply chain execution 
software helps to track the shipment, 
effective management of commodities 
and process all financial information 
related tothe parties involved. 

Conclusion: 

In an erratic environment where 
customers often change their minds, 
effective Supply Chain Management can 
be fruitful to avoid unnecessary 
expenditures like locking up working 
capital by holding excessive stocks. With 
the advent of information technology, the 
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supply chain has become moretech-savvy 
in dealing with customers’ demands and 
timely execution of activities to ship the 
product from a warehouse or place of 
production to the hands of the customer. 
But the execution requires the integration 
of functions within and outside the 
organisation. With time, more 
sophisticated technology in the form of 
artificial intelligence can make the entire 
aspects of supply chain management a 
simplified one. 
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िह᭠दी सािह᭜य का ᭭व᭒छ᭠दतावाद भावलोक कᳱ 
रह᭭यपूणᭅ अिभ᳞िᲦ ह ै जहाँ ᳞ि᳥ मᱶ समि᳥ 
समािहत ह।ै ᭭व᭒छ᭠दतावाद दरअसल ᮧाचीन 
भारतीय ᱨपक, ᮧतीक एवं लाᭃिणकता पर 

आधाᳯरत वाङमय का ही पᳯरवᳶतत,पᳯरवᳶ᳍त एव ं 
िवकिसत नया नाम ह।ै वा᭭तव मᱶ ᭭व᭒छ᭠दतावाद 
कला तथा सािह᭜य के ᭃेᮢ का एक आ᭠दोलन था । 
यूरोप मᱶ अठारहवᱭ सदी के अतं मᱶ इसका आरंभ ᱟआ 
। अठारहवᱭ सदी से लेकर आज तक कला, सािह᭜य 
और दशᭅन को गहराई से ᮧभािवत करने वाला 
᭭व᭒छ᭠दतावाद को एक- दो श᭣दᲂ मᱶ पᳯरभािषत 
करना कᳯठन ह।ै समता, ᭭वत᭠ᮢता और िव᳡ ब᭠ध᭜ुव 
कᳱ भावना ᭭व᭒छ᭠दतावाᳰदयᲂ का ᮧरेणा ᮰ोत बना 
रहा । ᳞िᲦ ᭭वत᭠ᮢता ᮧेमी ह।ै ᱨसो का कथन ह ैᳰक 
“मानव ज᭠म से ᭭वतंᮢ ह,ैᳰक᭠तु ᮧ᭜येक ᭭थान पर 
जंजीरᲂ से जकड़ा ᱟआ ह”ै।1मानव केिलए जब यह 
᭭वतंᮢ चेतना का हनन अवᱧ᳍ पैदा करता ह,ै तब 
वह ᮰ंृख़लाᲐ को तोड़ने का आरंभ करता ह।ै यहाँ 
िवᮤोह कᳱ शुᱧआत होती ह।ै इस ᮧकार ᭭व᭒छ 
िवकास मᱶ अवᱧ᳍ जड पᳯरि᭭थितयᲂ के िखलाफ जो 
ि᭭थित उ᭜प᳖ होती ह ै उसे ᭭व᭒छ᭠दतावाद कहना 
सही ह।ै सािह᭜य जगत मᱶ इस ᮧकार के िव᭭फोट तथा 
पᳯरवतᭅन ᭭व᭒छ᭠दतावाद ही ह।ै मु᭎य ᱨप स े
पᳯरवतᭅन और नवीनता का समावेश रहता ह।ै 
डॉ.िᮢभुवन ᳲसह के अनुसार “᭭व᭒छदंता एक ऐसा 
श᭣द ही ह,ै िजससे नवीनता का आरंभ होता ह,ै 
िजसमᱶ ᮧाचीनता का ᭜याग और नूतनतम आकांᭃाᲐ 
के ᮧित जागᱨगता का उ᳆बोधन िनिहत ह”ै2।  

                                                             
1ᱨसो: दी सोिशयल कोणᮝा᭍ट  पृ - 1 
2डॉ. िᮢभुवन ᳲसह : आधुिनक िह᭠दी किवता कᳱ ᭭व᭒छ᭠द 
धारा,  पृ - 17 

भारत मᱶ ᭭व᭒छ᭠दतावाद का आरंभ 20 वᱭ सदी के 

ᮧारंिभक दशकᲂ से ह।ै इसकᳱ मूल ᮧवृिᱫ  ह,ै ᮧकृित 

ᮧेम, वैयिᲦक ᮧमेािभ᳞िᲦ, नारी जागरण, 

उदाᱫीकरण आᳰद। इनमᱶ रा᳦ीय चतेना और और 
᭭वत᭠ᮢता कᳱ भावना सब से मह᭜वपूणᭅ ह।ै देशकाल 
के सीमाᲐ को और परंपराᲐ को तोड़-मरोड़ने वाल े
सािह᭜य को ᭭व᭒छ᭠दतावादी सािह᭜य कहना चािहए। 
इस स े᭭प᳥ ह ैकᳱ ᭭व᭒छ᭠दतावाद जीवन और जगत 
के ᮧित एक भावना᭜मक दिृ᳥कोण ह।ै गितशीलता ही 
इसका मूलमंᮢ ह।ै ᭭वत᭠ᮢता के ᮧित नए बोध के 
कारण ᭭व᭒छ᭠दतावाद कᳱ मूल ᮧवृित िवᮤोह ही ह।ै 
डॉ. नामवर ᳲसह ने “ᮧाचीन ᱨᳰढ़यᲂ से मुिᲦ कᳱ 
आकांᭃा को ᭭व᭒छ᭠दतावाद माना ह”ै3।   

᭭व᭒छ᭠दतावादी नाटककारᲂ मᱶ जयशंकर ᮧसाद एक 
अलग पहचान ह।ै ᮧसाद के नाटक अपने युग कᳱ 
अिभ᳞िᲦ ह।ै ᭭व᭒छ᭠दतावाद कᳱ ᮧवृिᱫयᲂ कᳱ दिृ᳥ 
से उनके नाटक काफᳱ सम᳍ृ ह।ै उनके नाटकᲂ मᱶ 
समसामियक रा᳦ीय सां᭭कृितक चेतना का उ᭔वल 
᭭वᱨप ह ै। ᮧसाद ने समय को पूणᭅ ᱨप स ेआ᭜मसात 
ᳰकया। इसिलए अतीत वतᭅमान और भिव᭬य को 
अलग करके नहᱭ दखेा। उनके नाटकᲂ मᱶ इितहास 
शिᲦ बनकर आया ह।ै वा᭭तव मᱶ ᮧसाद का समय 

संᮓांित का, संघषᭅ का और ᳇᳇ं  का था । उस समय 

को ᭟यान से दखेना चािहए। ऐसे समय मᱶ िनराला स े

‘राम कᳱ शिᲦ पूजा’ और ‘तुलसीदास’ जैसे का᳞ 

िलखवाये । हजारी ᮧसाद ि᳇वेदी का कथन ह ᱹ ᳰक 
“ᮧसाद जी के नाटकᲂ से भारत वषᭅ कᳱ भूली ᱟई 
ᮧाचीन सं᭭कृित का ᳲसह᳇ार  अनावतृ हो गया ह।ै 

                                                             
3डॉ. नामवर ᳲसह : छायावाद, पृ - 15 
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महाभारत से लेकर गु᳙ काल तक के अनेक ᮧसंगᲂ कᳱ 
अवतारण करके उ᭠हᲂने अपने दशे कᳱ पुरानी सं᭭ कृित 
को अपने नाटकᲂ के ᳇ारा सजीव ᱨप मᱶ उपि᭭थत कर 
ᳰदया ह।ै मुझॆ  अ᭒छी तरह याद ह ैᳰक उनके नाटकᲂ 
को पढ़कर मेरे मन मᱶ बौ᳍  सािह᭜य को पढ़ने कᳱ 
ᮧबल ललसा जागृत ᱟई थी। य᳒िप मᱹ इन नाटकᲂ स े

बᱟत अिधक ᮧभािवत ᱟआ था, और कभी कभी मेरे 

ᳰदल मᱶ इसी ᮧकार के ᮧयास करने कᳱ ᮧेरणा भी 

उ᭜प᳖ ᱟई थी4। ”जो भी  हो, उनके नाटक ᭭वत᭠ᮢता 

कᳱ भावना, नारी जागरण, रा᳦ ᮧमे,रा᳦ीय एकता 

आᳰद दिृ᳥ से सफल ह ᱹ । अतः उनमᱶ ᭭व᭒छ᭠दतावादी 
ᮧवृिᱫयाँ ᳰदखाई दनेा ᭭वाभािवक ह।ै  

20 वषᱮय युवक ᮧसाद ने 1910 मᱶ 'का᳞ेषू नाटकं 

र᭥यं ' कᳱ घोषणा से इस बात को बल ᳰदया ह ै ᳰक 

सािह᭜य के दो ल᭯य मनोरंजन और  िशᭃा जीतन े
नाटक के मा᭟यम से ᳰᮓयाि᭠वत हो सकते ह ै उतन े
अ᭠य िवधाᲐ से नहᱭ । ᮧसाद ने आजीवन इस िवधा 
कᳱ महता को ᭭वीकार ᳰकया । 1937 मᱶ ᮧकािशत 

िनब᭠ध 'रंगमंच' इस दृ᳥ ी से मह᭜वपूणᭅ ह ै।  

ᮧसाद का ज᭠म ऐसी नागरी मᱶ ᱟआ जहाँ रंगमंच के 
सम᳍ृ  परंपरा होने के कारण  उ᭠हᱶ दखेने समझने का 
अनुकूल पᳯरवेश िमला । उनके जीवन काल मᱶ 
‘बनारस’ नाᲷ लेखन और रंग कमᭅ कᳱ दिृ᳥ से अᮕणी 

बन चुका था। िगᳯरधर दस,राजा ल᭯मण ᳲसह, 

भारत᭠ेद ु हᳯर᳟᭠ᮤ, राधाकृ᭬ण दास जैसे नाटककारᲂ 

कᳱ इस नागरी मᱶ उनका ज᭠म ᱟआ। "भारते᭠द ु के 
᳞िᲦ᭜व और कृित᭜व और जीवन ᮧणाली से वे इतने 
अिधक अनुᮧािणत थे ᳰक उ᭠हᱶ अपना आ᭜मीय ही 

नहᱭ, इस नगर का गौरव ᭭तंभ मानते थे। उनके 

मह᭜वपूणᭅ योगदान को ᭭वीकार करते ᱟए आधुिनक 
रंगमंच कᳱ ᭭वतंᮢता  ᭭थापना का ᮰ेय उ᭠हᲂने 
भारत᭠ेद ुको ᳰदया5।"  

                                                             
4
नटरंग : अंक-132, पृ 38 

5िवनोद ᳞ास- ᮧसाद और उनका सािह᭜य, पृ-96 

ᮧसाद को रंगमंच का ᮧ᭜यᭃ अनुभव था। वे भारत᭠ेद ु
नाᲷम᭛डली के शुभᳲचतक सभासद  थे। नाटक के 
ᭃेᮢ मᱶ ᭭व᭒छ᭠दतावादी ᮧवृिᱫ  कᳱ दिृ᳥ को देखा 

जाए तो भारते᭠द ुका 'अ᭠धेर नागरी' उ᭨लेखनीय ह।ै 

िवषय व᭭तु, कथोपकथन,शैली तथा उ᳍े᭫ य  कᳱ दृ᳥ ी 

से दखेा जाए तो नाटक के अ᭠तᳶनिहत ᭭वत᭠ᮢता कᳱ 

इछा अपने आप मह᭜वपूणᭅ ह।ै 'अ᭠धेर नागरी' मᱶ 

म᭨ूयहीन समाज का सᲬा िचᮢण ह।ै भारते᭠द ु न े

अᮕंेज़ी  कुशासन को,सामंतवादी शोषण को तथा 

᳥᮪ाचार को 'अ᭠धेर नागरी' मᱶ ᮧ᭭तुत ᳰकया ह।ै इसमᱶ 

िवचार ᭭वत᭠ᮢता कᳱ िनभᱮक अिभ᳞िᲦ ह।ै 

दरअसल 'अ᭠धेर नागरी' चौपट राजा कᳱ कहानी ह।ै 

इसमᱶ समसामियक भारतीय पᳯरवेश अंᳰकत ᱟआ ह।ै 
नाटक के  मू᭎यपाᮢ और अगुआ के ᱨप मᱶ एक 

‘मह᭠त’ ह।ै मह᭠त का कथन दिेखए :-   

“लोभ पाप को मूल ह ै

लोभ िमटावत मान 

लोभ कभी नᳲह कᳱिजए 

या मᱹ नरक िनदान।”6 

इस ᮧकार के स᭠दशे 'अ᭠धेर नागरी' मᱶ ह।ै इसमᱶ 

जागरण का स᭠दशे एवं ᭭वछ᭠दता कᳱ दिृ᳥ भी ह।ै  

भारते᭠द ुके बाद ᮧसाद का समय ह।ै उनके नाटकᲂ मᱶ 

सᲯन,ᮧायि᳟त,कᱧणालय,और रा᭔य᮰ी  ि᳇वेदी युग 

के  समय सीमा के अ᭠तर आते ह ᱹ । ᮧारंभीक रचना 
होने के कारण इन नाटकᲂ मᱶ नाᲷकला का उिचत 

िवकास न हो पाया । यह िवकास उ᭠हᱶ  िवशाख, 

अजातशᮢु,जनमेजय का नागय᭄, च᭠ᮤगु᳙, ᭭क᭠दगु᳙ , 

और ᮥुव᭭वािमनी मᱶ ᮧा᳙ ᱟई। इन नाटकᲂ मᱶ ᮧसाद न े
अपनी सू᭯म दिृ᳥ और ᭭वछ᭠दतावादी गवषेणशिᲦ 
का पᳯरचय ᳰदया ह।ै  

ᮧसाद कला के पूजारी थे। कला के ᳞वसाय को अपन े
जीवन मᱶ कभी भी ᭭वीकार नहᱭ कर पाये । ᭭वय ंएक 

                                                             
6भारते᭠द ुहᳯर᳟᭠ᮤ: अ᭠धरे नागरी, पृ 12 
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सफल ᳞ापारी होने के कारण व े पारसी िथयेटर के 

विणकवृिᱫ से पᳯरिचत थे। ‘िवशाख’ उनका पहला 

ᮧकािशत नाटक ह ैजहाँ उनकᳱ रचना का ᮧौढ़ काल 
शुᱨ होता ह।ै िवशाख के अ᭟ययन स े लगता ह ै ᳰक 
ᮧसाद के नाटक कैसे िभ᳖ ह।ै अजातशᮢु मᱶ भी व े
अपनी ᮧौढ़ रंगदिृ᳥ ᮧ᭭तुत करने मᱶ सफल रह।े 
िवशाख कᳱ भूिमका मᱶ ᮧसाद ने अपनी नाᲷ िच᭠तन 
का दिृ᳥पथ िनधाᭅᳯरत ᳰकया। “मेरी इ᭒छा भारतीय 
इितहास के अᮧकािशत अंशᲂ से उन घटनाᲐ का 
ᳰद᭏दशᭅन करानी कᳱ ह।ै िज᭠हᱶ हमारी वतᭅमान ि᭭थित 
को बनाने का बᱟत कुछ ᮧय᳀  ᳰकया ह”ै।7उनके 
ᮧ᭜येक चᳯरᮢ अपना ᭭वत᭠ᮢ और ᭭वाभािवक 
अि᭭त᭜व रखता ह।ै और एक दसूरे का िवरोधी होकर 
भी चम᭜कारपूणᭅ ह।ै नाᲷ संबंधी ᮧसाद कᳱ 
अवधारणा यहाँ ᭭प᳥ ह।ै इितहास के मा᭟यम स े
वतᭅमान  सम᭭याᲐ को वाणी दनेे का ᮧयास ᮧसाद ने 
सवᭅᮧथम इस नाटक मᱶ ᳰकया ह।ै  

᭭क᭠दगु᳙  मᱶ दशे कᳱ रᭃा और आ᭜मबिलदान का भाव 
सघन तीᮯता के साथ  उभरता ह।ै ᭭व᭒छ᭠द क᭨पना, 

ᮧेम, बिलदान आᳰद कᳱ दिृ᳥ से दखेा जाए तो नाटक 

सफल ह।ᱹ इसमᱶ भारतभूिम का मह᭜व यᲂ िचिᮢत ह ै– 
“क᭫मीर ! ज᭠मभमूी!िजसकᳱ धूली मᱶ लेटकर खड़ ेहोने 
सीखा, िजसमᱶ खेल-खेलकर िशᭃा ᮧा᳙ कᳱ, िजसमᱶ 

जीवन के परमाणु संगᳯठत ᱟए थे, वही छूट गया।”8 
᭭वराज ᮧेम और बिलदान कᳱ भावना इस नाटक कᳱ 
खािसयत  ह।ै ᭭वत᭠ᮢता केिलए मर िमटने का 
आ᭮वान ह ैइसमᱶ। “संसार मᱶ जो सबस ेमहान ह,ै वह 

᭍या ह?ै ᭜याग?᭜याग का ही दसूरा नाम मह᭜व ह।ै 
ᮧाणᲂ का मोह ᭜याग करना वीरता का रह᭭य 
ह।ै”9᭭क᭠दगु᳙  मᱶ नाटककार ने पᳯरवतᭅन केिलए 
आ᭮वान ᳰकया ह।ै ᮧसाद कᳱ दिृ᳥ मᱶ पᳯरवतᭅन ही 
सृि᳥ ह,ै जीवन ह,ै ि᭭थर होना मृ᭜यु ह।ै 

‘च᭠ᮤगु᳙ ’ रा᳦ीय जागरण कᳱ दिृ᳥ स े मह᭜वपूणᭅ ह।ै 
भारत मᱶ एकता का अभाव ह।ै इस संदभᭅ मᱶ िवदशेी 
ताकतᲂ के आगे नतम᭭तक होना साभािवक ह।ै 

                                                             
7जयशंकर ᮧसाद : िवशाख,पृ 5 
8जयशंकर ᮧसाद ᭭क᭠᭞गु᳙ , पृ-88 
9जयशंकर ᮧसाद ᭭क᭠᭞गु᳙ , पृ51 

पराजय का मु᭎य कारण ᭃेᮢवाद ह।ै ᮧसाद न े
च᭠ᮤगु᳙  नाटक मᱶ ᭃेᮢवाद को अ᭭वीकार करके को 
भारतीयत को वरीयता दी। च᭠ᮤगु᳙  का कथा दिेखय-े 
“तुम मालव हो यह मगध यही तु᭥हारे मान का 
अवसान ह ैन ?पर᭠तु आ᭜मसमान इतने से ही संतु᳥ 
नहᱭ होगा।  मालव और मगध को छोड़कर आयाᭅवतᭅ 
का नाम लेलो, तभी वह िमलेगा”।10 इसमᱶ  जो 

जागरण गीत ह,ै वह ᭭वत᭠ᮢता कᳱ भावना से  पूणᭅतः 
ओत- ᮧोत ह ै:-   

“िहमाᳰᮤतंुग ᮰ंृग स,े ᮧब᳍ु शु᳍ भारती। ᭭वयᮧंभा 

समᲰुवला, ᭭वतंᮢता पुकारती॥अम᭜यᭅ वीर पुᮢ हो, 
दढृ ᮧित᭄ सोच लो।“11 

ᮥुव᭭वािमनी मᱶ मु᭎य सम᭭या  नारीजागरण और 
अनमेल िववाह ह।ै ᮥुव᭭वािमनी रामगु᳙  के साथ 
अपनी शादी को ‘रᭃस  िववाह’ मानती ह ै। समाज मᱶ 

नारी कᳱ ि᭭थित, दासता कᳱ  ᮰ंृखला से उसकᳱ मुिᲦ, 
पुनᳶववाह कᳱ सम᭭या आᳰद को बड़ ेतकᭅ  और साहस 
के साथ ᮧ᭭तुत ᳰकया गया ह।ै इस संदभᭅ मᱶ 
ᮥुव᭭वािमनी कहती ह ै ᳰक “ मᱹ केवल यही कहना 
चाहती ᱠ ँ । पुᱧषᲂ ने नारी को अपनी पशु संपिᱫ 
समझकर उसपर अ᭜याचार करने का अ᭤यास बना 
िलया ह।ै वह मेरे साथ नहᱭ चल सकता , यᳰद तुम 

मेरी रᭃा नहᱭ कर सकते तो , अपने कुल कᳱ मयाᭅदा , 

नारी का गौरव नहᱭ बचा सकते तो, मुझ ेबेच भी नहᱭ 

सकते हो।”12  मंदा,कोमा जैसे पाᮢ भी इसमᱶ 
मह᭜वपूणᭅ ह ै जो जो नारी जागरण के समथᭅक ह।ᱹ 
च᭠ᮤगु᳙  और ᮥुव᭭वािमनी का पुनᳶववाह वा᭭तव मᱶ 
ᮧसाद कᳱ ᳫीपᭃधरता का ᮧमाण ह।ै  

ᮧसाद को अपने समकालीन नाटककारᲂ व आलोचकᲂ 
के  असं᭎य ᳯट᭡पिणयᲂ का कमाना करना पड़ा । 
ल᭯मीनारायण िम᮰ ने ‘मुिᲦ का रह᭭य’ कᳱ  भूिमका 
मᱶ ᮧसाद के नाटकᲂ मᱶ बनावटी भावुकता के कारण 
उ᭠हᱶ  ि᳇जे᭠ᮤ लाल राय का अनुकरण करनेवाला 
नाटककार िस᳍  ᳰकया । ᮧसाद कᳱ जीवन ᮧणाली स े
उभरता ᳞िᲦिचᮢ सीधा सपाट नहᱭ ह।ै िजसमᱶ 
अनोखी िवरोधी बातᱶ भी ह।ै सािह᭜य, पᳯरवार और 

                                                             
10जयशंकर ᮧसाद : च᭠ᮤगु᳙ , पृ 29 
11जयशंकर ᮧसाद : च᭠ᮤगु᳙ , पृ 109 
12जयशंकर ᮧसाद, ᮥुव᭭वािमनी पृ 98 
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᳞वसाय कᳱ िᮢधारा उनके अ᭠तजᭅगत को पयाᭅ᳙ 
आलोिडत करती ह।ै समरसता के आᮕह का मूल 
कारण अपने जीवन सघंषᭅ ही ह।ै मुिᲦबोध कᳱ दिृ᳥  
मᱶ “इतनी ᳞ापक पयᭅटन, इतनी िविवध और ᮧदीघᭅ 
याᮢा िह᭠दी मᱶ ओर लेखक ने नहᱭ कᳱ।”13 

 उनके ᳞िᲦ᭜व और कृित᭜व मᱶ ᭭व᭒छ᭠दता का ᮧभाव 
अपने आप िनिहत ह।ै रचनाकार का मूलधमᭅ ही 
समसामाियक सामािजक ᳞व᭭थाᲐ को पुरानी 
परंपराᲐ एव ं मा᭠यताᲐ के साथ िमलकर मानव 
क᭨याण कᳱ कामना हतुे ᮧ᭭तुत करने मᱶ िनिहत रहता 
ह।ै इस दिृ᳥ से सािह᭜य और समाज अ᭠यो᭠याि᮰ ह।ै 
अतः अपने समय कᳱ ᮧवृिᱫयᲂ  स े असंपᲦृ  रहना 
नामुमᳰकन ह।ै मानववादी दिृ᳥, नारी जागरण, 

रा᳦ीयता,तथा  ᭭व᭒छ᭠दता कᳱ भावना से ᮧसाद के 
नाटक सम᳍ृ ह।ᱹ 

वायु Ůदूषण 

वाय ु ᮧदषूण तब होता ह ै जब गैसᱶ, धूल, गंदगी, 

पराग, कािलख, वायरस, आᳰद हवा को दिूषत करते 

ह ᱹ िजसस े यह अशु᳍, अ᭭वा᭭᭝यकर और िवषाᲦ 

होता ह।ै हवा मᱶ मौजूद वाय ु ᮧदषूण कᳱ माᮢा 

मनु᭬यᲂ, जानवरᲂ, पौधᲂ और पूरे पाᳯरि᭭थितकᳱ तंᮢ 

पर इसके ᮧभाव को िनधाᭅᳯरत करती । 

वायमुडंल कᳱ सरंचना 

पृ᭝वी का िनमाᭅण लगभग 400 करोड वषᭅ पुवᭅ ᱟआ 

था। उसके बाद धीरे धीरे वायुमंडल िनᳶमत होता 
चला गया। पृ᭝वी का आकार गोल ह ैतथा वाय ुइसके 

सभी ओर फैली ह।ै वाय ू᭍या ह?ै  वायू एक िम᮰ण ह ै

िजसमᱶ मु᭎यत: तीन त᭜व जैस-ंजल, बा᭬प तथा धूल 

के कण उपि᭭थत होत ेह ैजो अदृ᭫ य ह ᱹपरंतु अनुभव 
ᳰकया जा सकता ह।ै वाय ू कई गैसᲂ का िम᮰ण ह।ै 

इसमᱶ काबᭅन डाइ ऑ᭍साइड, हाइᮟोजन ऑ᭍सीजन, 

नाइटोजन, ओजॉन, िनयोन, िमथेन हीिलयम, 

आरगन ᳰᮓ᭡टोन आᳰद गैसᱶ उपल᭣ध ह।ै 

                                                             
13गजानन माधव मुिᲦबोध, कामायनी 

वाय ूᮧदषूण रसायनᲂ, सू᭯म पदाथᭅ या जैिवक पदाथᭅ 

के वातावरण मᱶ मानव कᳱ भूिमका ह,ै जो मानव को 

या अ᭠य जीव-जंतुᲐ को या पयाᭅवरण को नु᭍सान 

पᱟचँता ह।ै वाय ू ᮧदषूण के कारण माँतᱶ और ᳡ास 

रोग, वाय ु ᮧदषूण कᳱ पहचान ᭸यादातर ᮧमुख 

᭭थायी ᮲ोतᲂ से कᳱ जाती ह,ै पर उ᭜सजᭅन का सबस े

बडा ᮲ोत मोबाइल, ऑटोमोबाइ᭨स ह।ै वाय ु

वातावरण कᳱ एक जᳯटल, गितशील ᮧाकृितक वाय ु

तंᮢ  ह ैजो पृ᭝वी पर जीवन के िलए आव᭫यक ह।ै वाय ू
ᮧदषूण के कारण समतापमंगल स े ᱟए ओज़ोन 
ᳯरᲦᳱकरण को बᱟत पहले से मानव ᭭वा᭭᭝य के साथ 
साथ पृ᭝वी के पाᳯरि᭭थितकᳱ तंᮢ के िलए खतरे के 
ᱨप मᱶ पहचाना गया ह।ै 

वाय ुᮧदषूक के ᮧकार 

वाय ु ᮧदषूकᲂ कᳱ ᮧकृित के आधार पर गैसीय वाय ु

ᮧदषूक तथा ठोस एवं ᮤव वाय ु ᮧदषूक, नामक दो 

वणᲄ  मᱶ रखा जा सकता ह।ै 

1. गॅसीय वायु ᮧदषूक-काबᭅन डाई ऑ᭍साइड काबᭅन-

मोनो᭍साइड, स᭨फर डाई-ऑ᭍साइड, नाइᮟोजन-

डाई-ऑ᭍साइड इ᭜याᳰद ᮧदषूक इजड ेअंतगᭅत आत ेह।ᱹ 

2. ठोस एव ं ᮤव वायु ᮧदषूक-िविवध तरह के ठोस एव ं

ᮤवीय पदाथᭅ भी वाय ुᮧदषूक होते ह।ै 

वाय ुᮧदषूण - ᮧमुख कारक 

1. वाय ुᮧदषूण के ᮧाहितक कारक 

a) पॉधᲂ से ᮧदषूण-कुछ पौधᲂ स े उ᭜प᳖ 

हाइᮟोजन के यौिगक और परागणक भी 
ᮧदषूण स ेकारक ह।ै 

b) दलदली ᮧदशे मᱶ पदाथᲄ के सड़न े स े इसस े

िमथेन गैस बनती ह,ै जो ᮧदषूण पैदा करती 

ह।ै 
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c) वनᲂ कᳱ आग-यह वनᲂ कᳱ आग वाय ूᮧदषूण 

कᳱ कारण होती ह।ै ᭍यᲂᳰक धुआ ँएव ंराख के 
कण फैल जाते ह।ै 

d) ᭔वालामुखी िव᭭फोड - ᭔वालामुखी के फटते 

वᲦ िवशाल माᮢा मᱶ धुआ,ँ रख एवं चᲵानᲂ 

के टुकड़े एव ंिविवध तरह कᳱ गॅस ेवायुमंडल 
मᱶ िमलकर वाय ुᮧदषूण को बढाती है। 

 

2. मानव जिनत कारक 

a. दहन ᳰᮓयाᲐ ᳇ारा - घरोलू आग के उपयोग 

स े ᮧदषूण-जलाने कᳱ ᳰᮓया स े काबᭅन-डाइ 

ऑ᭍साइड, काबᭅन-मोनो ऑ᭍साइड स᭨फर-

डाइ-ऑ᭍साइड आᳰद गसॅ ेउᱫेिजत होती ह,ᱹ 

जो वायू को ᮧदिूषत करती ह।ै 

b. वाहनᲂ का दहन-वाहनᲂ से िनकलनेवाल ेधुए ँ

मᱶ काबᭅन-मनो-ऑ᭍साइड तथा सीस े के कण 

कᳱ होते ह ᱹजो वाय ुᮧदषूण मᱶ वृᳰ᳎ करते ह ᱹ। 

c. ताप िव᳒ुत ऊजाᭅ स े ᮧदषूण-कोयल े को 

जलाकर ताप ऊजाᭅ ᮧा᳙ करते वᲦ वाय ू
ᮧदषूण का खतरा बढ़ जाता है। ᭍यᲂᳰक 

स᭨फर-डाइ-ऑ᭍साइड, काबᭅन के ऑ᭍साइड 

कोयल े कᳱ राख, काबᭅन के सू᭯म कण जैस े

ᮧदषूक वाय ुमᱶ फैल जाते ह।ै 

d अ᭠य दहन ᳰᮓयाएँ - अविश᳥ व कराड़े को 

जलाये जाने, आितशबाजी, आᲨेय अᳫᲂ के 

परीᭃण आᳰद स ेभी वायू ᮧदिूषत होते ह।ै 

II. कृिष कायᲄ से ᮧदषूण 

वतᭅमान मᱶ कृिष मᱶ कᳱडनाशक दवाᲐ का ᮧयोग 

बढ़ने लगा ह।ै यह वाय ूमᱶ धुल-िमल जाते ह ᱹजो वाय ू

के ᳇ारा हमारे भीतर पᱟचँ जाते ह ै तथा शरीर पर 
ᮧितकूल ᮧभाव डालते ह।ै 

iii. उ᳒ोगᲂ ᳇ारा - औ᳒ोिगक ᮓाि᭠त वायू ᮧदषूण 

का ᮧमुख कारण ह।ै ज़रा सी लापरवाही स ेउ᳒ोगᲂ स े
िनकलने वाला काला धुआ ᮧदषूण पैदा करने के साथ 
लोगᲂ के जीवन केिलए भी खतरा पदैा कर दतेा ह।ै 
उ᳒ᲂगᲂ के ही कारण लॉस एिनज᭨स शहर पर सदवै 
धुए ँका बादल छाया रहता ह।ै 

iV.  रेिडयो धमᭅता ᳇ारा ᮧदषूण 

आज िव᳡ के समा᳙ दशे अपनी ताकत का ᮧदशᭅन 
करने केिलए नािभकᳱय शᲦ का ᮧयोग कर रह े ह।ै 

तकनीकᳱ व मानवीय कारणᲂ से यदा-कदा परमाण ु

ᲊधन अथवा रेिडयोधमᱮ पदाथᭅ बाहर िनकल जाते ह ै
जो ᳰक मौत का कारण बनता ह।ै 

V. िवलायकᲂ के ᮧयोग से ᮧदषूण 

िविभ᳖ तरह के प᭠ेट, ᭭ᮧ,े पॉिलश आᳰद करने केिलए 

िडन िवलायकᲂ का ᮧयोग ᳰकया जाता है व ेवाय ुमᱶ 
िमलकर उस ेᮧदिूषत करत ेह।ᱹ 

चेरेनोिबल परमाण ुसंय᭠ᮢ के ᳯरसाव स ेहज़ारᲂ ᳞िᲦ 
मौत के मुँह मᱶ चले गय ेथे। िहरोिशमा वा नागसाकᳱ 
पर िगराय ेगये बमᲂ स ेवहाँ के पयाᭅवरण पर इतना 
᭸यादा ᮧभाव पड़ा ᳰक वतᭅमान पीढ़ी भी उसस ेमुᲦ 
नही हो पाई ह।ै 

वाय ूᮧदषूण के दु᭬ ᮧभाव 

वाय ु ᮧदषूण का ᮧभाव ᭭थानीय, ᭃेᮢीय एव ं

िव᳡᳞ापी होता ह।ै ᭭तानीय एव ं ᮧादेिशक मौसम 
पर इसका ᮧभाव होता ह।ै 

a) मानव ᭭वा᭭᭝य पर ᮧभाव 

वाय ुमᱶ ᮧदषूकᲂ कᳱ उपि᭭थित अनेक भयंकर रोगᲂ का 

कारण बन जाती ह।ै ए.जे.ड ेिवलसᭅ ने अपन ेअ᭟ययन 

स े ᮧमािणत ᳰकया ह ै ᳰक सब ᭭वा᭭᭝य को 
वायुम᭛डलीय ᮧदषूण िविवध माᮢा मᱶ िवपरीत ᱨप 
मᱶ ᮧभािवत करते ह।ᱹ वाय ू ᮧदषूण का सवाᭅिधक 
ᮧभाव मनु᭬य के ᳡सन तंᮢ  पर पड़ता ह ै िजसस े

िविभ᳖ रोग जैस े ᮩᲂकाइᳯटस, िबिलनोिसस, गल े के 
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ददᭅ, िनमोिनया, फᱶ कडᲂ का कᱹसर आᳰद हो जाते ह।ै 

वाहनᲂ के बुए ँमᱶ उपि᭭थित सीसा कण शरीर मᱶ पᱟचँ 

कर यकृत, आहार नली, बᲬᲂ के मि᭭त᭬क िवकार, 

हि᲻यᲂ का गलना जैस ेरोग का कारण बनते ह।ै 

b) वन᭭पित पर ᮧभाव - वाय ुᮧदषूण वन᭭पित पर 

भी िवपरीत ᮧभाव डालता ह।ै वाय ूᮧदषूण के कारण 
पौधᲂ को सूयᭅ का ᮧकाश पूरी तरह स े नही िमलता 
िजसस े ᮧकाश सं᳣ेषण कᳱ ᳰᮓया ᮧभािवत होती ह।ै 
स᭨फर डाइ ऑ᭍साइड स ेपिᲦयाँ रंगहीन हो जाती ह ै
तथा डाली पउडर न᳥ हो जाती ह।ै अिधक वाय ू
ᮧदषूण मᱶ पौध ेमुरसाकर न᳥ हो जाते ह।ै 

जीव ज᭠तᲐु पर ᮧभाव  

जीव ज᭠तᲐु ᳇ारा ᳡सन ᳰᮓया मᱶ ᮧदिूषत वाय ुᮕहण 
करन े स े िवषाᲦ पदाथᭅ उनके शरीर मᱶ पᱟचँकर 
हािनकारक ᮧभाव करते ह।ै वायुम᭛डल एव ंजलवायु 

पर ᮧभाव होता ह।ै ओज़ोन परत पर ᮧभाव-1985 मᱶ 

व᭄ैािनकᲂ ने बताया ᳰक अंटाकᭅ ᳯटक महा᳇ीप के ऊपर 
ओज़ोन िछᮤ बढ़ता जा रहा ह।ै िजससे हािनकारण 

ᳰकरणᱶ भू-म᭛डल पर आकर हमारे शरीर मᱶ ᭜वचा 

कᱹसर, आँखᲂ मᱶ मोितयािब᭠द उ᭜प᳖ कर अ᭠धापन 

बढाती ह ै तथा इसस े जल-जीव एव ं फसलᲂ पर भी 

दु᭬ ᮧभाव पडता है। 

ᮕीन हाउस ᮧभाव ᮕीन हाउस पैदा करनेवाली गॅस े

काबᭅन-डाइ-ऑ᭍साइड, िमथेन, ᭍लोरो जलोरो काबᭅन 

आᳰद ह।ै इस ᮧकार के ᮧदषूण स े तापमान मᱶ वृि᳍ 
होती ह ै तथा अनेक ᭭थानᲂ पर भूखा व अकाल कᳱ 
ि᭭थित बन जाती ह।ै  

मॉसम पर ᮧभाव 

बादलᲂ, तापमान व वषाᭅ पर भी ᮧभाव पड़ता ह।ै 

औ᳒ोिगक नगरᲂ पर छाने वालना कोहरा वाय ु
ᮧदषूण पᳯरणाम ᮧभाव होता ह।ै िमलᲂ के धुए ँ मᱶ 
िवशेष ᮧकार के िहत के᭠ᮤक नामक कण स ेवषाᭅ कᳱ 
संभावना अिधक हो जाती ह।ै 

 

अ᭠य ᮧभाव 

वाय ुᮧदषूण कई अ᭠य व᭭तुᲐ के भी ᮧभािवत होती 

ह।ै जैस-ेजंग लगना, कागज़, कपड़ा, संगमरमर आᳰद 

का ᭃीण होना । आगरा ि᭭थत ताजमहल िव᳡ के 

साथ आ᳟यᲄ मᱶ सि᭥मिलत ह ैलेᳰकन 1972 मᱶ मथुरा 

मᱶ लग ेतेल शोधक कारखानᱶ से िनकलने वाले धुए ँमᱶ 

िमि᮰त काबᭅन डाइ-ऑ᭍साइड वषᭅ के जल स ेिमलकर 

स᭨᭢यᳯूरक एिसड के ᱨप मᱶ ताजमहल पर िगरता ह ै
िजसस ेसंगमरमर का ᭃरण होता ह।ै 

वाय ुᮧतूषण के िनयंᮢ ण के उपाय 
वाय ुᮧदषूण को रोकने केिलए हमᱶ दो ᮧकार स ेᮧय᳀ 
करने चािहए 

1) वाय ू ᮧदषूण रोकने केिलए वनᲂ का काटना 

रोकना चािहए तथा वृᭃारोपण ᳰकया जाना 
चािहए। 

2) वाहनᲂ के संब᭠ध मᱶ िन᳜ बातᲂ पर ᭟यान दनेा 

चािहए  

a) वाहन का इंजन पुराना ना हो 

b) वाहनᲂ से उ᭜प᳖ धुए ँ पर छेलनी लगाई 

जानी चािहए। 

c) वाहनᲂ से कम स ेकम ᮧदषूक पदाथᭅ िनकलने 

चािहए  
रेल के कोयल े के ᭭थान पर िव᳒ुत चᳰकत इंजन का 
ᮧयोग डरना चािहए। वनᲂ मᱶ लगन े वाली आग पर 
तुरंत िनयंᮢण कᳱ ᳞व᭭था होनी चािहए। 
उ᳒ोग नगर से दरू ᭭थानᲂ मᱶ ᭭थािपत ᳰकय े जाने 
चािहए। 
ᱨपा᭠तर ᳇ारा ᮧदषूकᲂ का िनयंᮢ ण ᳰकया जा सकता 
ह।ै अनेक रासायिनक ᳰᮓयाᲐ ᳇ारा हािनकारक 
रसायनᲂ कᳱ ᮧकृित को बदला जा सकता ह।ै 
ᮧदषूणकारी उ᳒ोगᲂ के िलये शहरी ᭃेᮢ स ेदरू अलग 
स े᭍ल᭭टर बनाना 
ऐसी तकनीक इ᭭तेमाल करना िजसस े धुए ँ का 
अिधकतर भाग अवशोिषत हो जाए और अविश᳥ 
पदाथᭅ व गैसᱶ अिधक माᮢा मᱶ वायु मᱶ न िमलने पाए ं
वाहनᲂ मᱶ ᲊधन से िनकलने वाल ेधुए ँपर िनयंᮢ ण 
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वायु Ůदूषण तब होता है जब गैसŐ , धूल, गंदगी, 
पराग, कािलख, वायरस, आिद हवा को दूिषत 
करते हœ िजससे यह अशुȠ, अˢा˖कर और 
िवषाƅ होता है। हवा मŐ मौजूद वायु Ůदूषण की 
माũा मनुˈो,ं जानवरो,ं पौधो ं और पूरे 
पाįरİ̾थितकी तंũ पर इसके Ůभाव को िनधाŊįरत 
करती। 

वायुमंडल की संरचना 

पृțी का िनमाŊण लगभग 400 करोड वषŊ पुवŊ Šआ 
था। उसके बाद धीरे धीरे वायुमंडल िनिमŊत होता 
चला गया। पृțी का आकार गोल है तथा वायु 
इसके सभी ओर फैली है। वायू Ɛा है?  वायू एक 
िमŵण है िजसमŐ मुƥत: तीन तȕ जैसं-जल, बा˃ 
तथा धूल के कण उपİ̾थत होते है जो अ̊ʴ हœ 
परंतु अनुभव िकया जा सकता है। वायू कई गैसो ं
का िमŵण है। इसमŐ काबŊन डाइ ऑƛाइड, 
हाइडŌ ोजन ऑƛीजन, नाइटोजन, ओजॉन, िनयोन, 
िमथेन हीिलयम, आरगन िŢɐोन आिद गैसŐ 
उपलɩ है। 

वायू Ůदूषण रसायनो,ं सूƘ पदाथŊ या जैिवक 
पदाथŊ के वातावरण मŐ मानव की भूिमका है, जो 
मानव को या अɊ जीव-जंतुओ ंको या पयाŊवरण 
को नुƛान पŠँचता है। वायू Ůदूषण के कारण 
माँतŐ और ʷास रोग, वायु Ůदूषण की पहचान 
˷ादातर Ůमुख ̾थायी ŷोतो ं से की जाती है, पर 
उȖजŊन का सबसे बडा ŷोत मोबाइल, 
ऑटोमोबाइʤ है। वायु वातावरण की एक जिटल, 
गितशील Ůाकृितक वायु तंũ है जो पृțी पर 
जीवन के िलए आवʴक है। वायू Ůदूषण के 
कारण समतापमंगल से Šए ओज़ोन įरƅीकरण 
को बŠत पहले से मानव ˢा˖ के साथ साथ 
पृțी के पाįरİ̾थितकी तंũ के िलए खतरे के ŝप 
मŐ पहचाना गया है। 

वायु Ůदूषक के Ůकार 

वायु Ůदूषको ंकी Ůकृित के आधार पर गैसीय वायु 
Ůदूषक तथा ठोस एवं ūव वायु Ůदूषक, नामक दो 
वणŘ  मŐ रखा जा सकता है। 

1. गॅसीय वायु Ůदूषक-काबŊन डाई ऑƛाइड 
काबŊन-मोनोƛाइड, सʚर डाई-ऑƛाइड, 
नाइडŌ ोजन-डाई-ऑƛाइड इȑािद Ůदूषक 
इजडे अंतगŊत आते हœ। 

2. ठोस एवं ūव वायु Ůदूषक-िविवध तरह के 
ठोस एवं ūवीय पदाथŊ भी वायु Ůदूषक होते 
है। 

वायु Ůदूषण - Ůमुख कारक 

1. वायु Ůदूषण के Ůाहितक कारक 

a) पॉधो ं से Ůदूषण-कुछ पौधो ं से उȋɄ 
हाइडŌ ोजन के यौिगक और परागणक भी 
Ůदूषण से कारक है। 

b) दलदली Ůदेश मŐ पदाथŘ के सड़ने से 
इससे िमथेन गैस बनती है, जो Ůदूषण 
पैदा करती है। 

c) वनो ं की आग-यह वनो ं की आग वायू 
Ůदूषण की कारण होती है। Ɛोिंक धुआँ 
एवं राख के कण फैल जाते है। 

d) ǜालामुखी िव˛ोड - ǜालामुखी के 
फटते वƅ िवशाल माũा मŐ धुआँ, रख 
एवं चǥानो ंके टुकड़े एवं िविवध तरह की 
गॅसे वायुमंडल मŐ िमलकर वायु Ůदूषण 
को बढाती है। 

2. मानव जिनत कारक 

a. दहन िŢयाओ ं Ȫारा - घरोलू आग के 
उपयोग से Ůदूषण-जलाने की िŢया से 
काबŊन-डाइ ऑƛाइड, काबŊन-मोनो 



Vol . 1          No.6        March 2023        pp. 55-56 │ISSN : 2581 - 7078 

Al-Ameen, Annuals, A Refereed Journal for Interdisciplinary Studies  
          55 

ऑƛाइड सʚर-डाइ-ऑƛाइड आिद 
गॅसे उȅेिजत होती हœ, जो वायू को Ůदूिषत 
करती है। 

b. वाहनो ं का दहन-वाहनो ं से िनकलनेवाले 
धुएँ मŐ काबŊन-मनो-ऑƛाइड तथा सीस े
के कण की होते हœ जो वायु Ůदूषण मŐ 
वृिȞ करते हœ । 

c. ताप िवद्युत ऊजाŊ से Ůदूषण-कोयले को 
जलाकर ताप ऊजाŊ Ůाɑ करते वƅ वायू 
Ůदूषण का खतरा बढ़ जाता है। Ɛोिंक 
सʚर-डाइ-ऑƛाइड, काबŊन के 
ऑƛाइड कोयले की राख, काबŊन के 
सूƘ कण जैसे Ůदूषक वायु मŐ फैल जाते 
है। 

d अɊ दहन िŢयाएँ - अविशʼ व कराड़े 
को जलाये जाने, आितशबाजी, आưेय 
अ˓ो ं के परीƗण आिद से भी वायू 
Ůदूिषत होते है। 

II. कृिष कायŘ से Ůदूषण 

वतŊमान मŐ कृिष मŐ कीडनाशक दवाओ ंका Ůयोग 
बढ़ने लगा है। यह वायू मŐ धुल-िमल जाते हœ जो 
वायू के Ȫारा हमारे भीतर पŠँच जाते है तथा शरीर 
पर Ůितकूल Ůभाव डालते है। 

iii. उȨोगो ंȪारा  

औȨोिगक Ţाİȶ वायू Ůदूषण का Ůमुख कारण 
है। ज़रा सी लापरवाही से उȨोगो ं से िनकलने 
वाला काला धुआ Ůदूषण पैदा करने के साथ लोगो ं
के जीवन केिलए भी खतरा पैदा कर देता है। 
उȨोगंो ं के ही कारण लॉस एिनजʤ शहर पर 
सदैव धुएँ का बादल छाया रहता है। 

iv. रेिडयो धमŊता Ȫारा Ůदूषण 

 आज िवʷ के समाɑ देश अपनी ताकत का 
ŮदशŊन करने केिलए नािभकीय शƅ का Ůयोग 
कर रहे है। तकनीकी व मानवीय कारणो ंसे यदा-
कदा परमाण ुईंधन अथवा रेिडयोधमŎ पदाथŊ बाहर 
िनकल जाते है जो िक मौत का कारण बनता है। 

 

v. िवलायको ंके Ůयोग से Ůदूषण 

िविभɄ तरह के पेȴ, ˚े, पॉिलश आिद करने 
केिलए िडन िवलायको ंका Ůयोग िकया जाता है वे 
वायु मŐ िमलकर उसे Ůदूिषत करते हœ। 

चेरेनोिबल परमाणु संयȸ के įरसाव से हज़ारो ं
ʩİƅ मौत के मँुह मŐ चले गये थे। िहरोिशमा वा 
नागसाकी पर िगराये गये बमो ं से वहाँ के 
पयाŊवरण पर इतना ˷ादा Ůभाव पड़ा िक वतŊमान 
पीढ़ी भी उससे मुƅ नही हो पाई है। 

वायू Ůदूषण के दु˄भाव 

वायु Ůदूषण का Ůभाव ̾थानीय, Ɨेũीय एवं 
िवʷʩापी होता है। ˑानीय एवं Ůादेिशक मौसम 
पर इसका Ůभाव होता है। 

a) मानव ˢा˖ पर Ůभाव 

वायु मŐ Ůदूषको ंकी उपİ̾थित अनेक भयंकर रोगो ं
का कारण बन जाती है। ए.जे.डे िवलसŊ ने अपने 
अȯयन से Ůमािणत िकया है िक सब ˢा˖ को 
वायुमǷलीय Ůदूषण िविवध माũा मŐ िवपरीत ŝप 
मŐ Ůभािवत करते हœ। वायू Ůदूषण का सवाŊिधक 
Ůभाव मनुˈ के ʷसन तंũ पर पड़ता है िजससे 
िविभɄ रोग जैसे Űोकंाइिटस, िबिलनोिसस, गले के 
ददŊ , िनमोिनया, फŐ कडो ंका कœ सर आिद हो जाते 
है। वाहनो ंके बुएँ मŐ उपİ̾थित सीसा कण शरीर 
मŐ पŠँच कर यकृत, आहार नली, बǄो ं के 
मİˑʺ िवकार, हिǭयो ंका गलना जैसे रोग का 
कारण बनते है। 

b) वन˙ित पर Ůभाव-वायु Ůदूषण वन˙ित पर 
भी िवपरीत Ůभाव डालता है। वायू Ůदूषण के 
कारण पौधो ंको सूयŊ का Ůकाश पूरी तरह से नही 
िमलता िजससे Ůकाश संʶेषण की िŢया 
Ůभािवत होती है। सʚर डाइ ऑƛाइड से 
पİƅयाँ रंगहीन हो जाती है तथा डाली पउडर नʼ 
हो जाती है। अिधक वायू Ůदूषण मŐ पौधे मुरसाकर 
नʼ हो जाते है। 
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जीव जȶुओ ंपर Ůभाव  

जीव जȶुओ ं Ȫारा ʷसन िŢया मŐ Ůदूिषत वायु 
Ťहण करने से िवषाƅ पदाथŊ उनके शरीर मŐ 
पŠँचकर हािनकारक Ůभाव करते है। वायुमǷल 
एवं जलवायु पर Ůभाव होता है। ओज़ोन परत पर 
Ůभाव-1985 मŐ वैǒािनको ं ने बताया िक 
अंटाकŊ िटक महाȪीप के ऊपर ओज़ोन िछū बढ़ता 
जा रहा है। िजससे हािनकारण िकरणŐ भू-मǷल 
पर आकर हमारे शरीर मŐ ȕचा कœ सर, आँखो ंमŐ 
मोितयािबȽ उȋɄ कर अɀापन बढाती है तथा 
इससे जल-जीव एवं फसलो ं पर भी दु˄भाव 
पडता है। 

Ťीन हाउस Ůभाव Ťीन हाउस पैदा करनेवाली गॅसे 
काबŊन-डाइ-ऑƛाइड, िमथेन, Ƒोरो जलोरो 
काबŊन आिद है। इस Ůकार के Ůदूषण से तापमान 
मŐ वृİȠ होती है तथा अनेक ̾थानो ंपर भूखा व 
अकाल की İ̾थित बन जाती है।  

मॉसम पर Ůभाव 

बादलो,ं तापमान व वषाŊ पर भी Ůभाव पड़ता है। 
औȨोिगक नगरो ं पर छाने वालना कोहरा वायु 
Ůदूषण पįरणाम Ůभाव होता है। िमलो ंके धुएँ मŐ 
िवशेष Ůकार के िहत केȾक नामक कण से वषाŊ 
की संभावना अिधक हो जाती है। 

अɊ Ůभाव 

वायु Ůदूषण कई अɊ वˑुओ ं के भी Ůभािवत 
होती है। जैसे-जंग लगना, कागज़, कपड़ा, 
संगमरमर आिद का Ɨीण होना । आगरा İ̾थत 
ताजमहल िवʷ के साथ आʮयŘ मŐ सİʃिलत है 
लेिकन 1972 मŐ मथुरा मŐ लगे तेल शोधक 
कारखानŐ से िनकलने वाले धुएँ मŐ िमिŵत काबŊन 
डाइ-ऑƛाइड वषŊ के जल से िमलकर 

स̵ɡूįरक एिसड के ŝप मŐ ताजमहल पर िगरता 
है िजससे संगमरमर का Ɨरण होता है। 

वायु Ůतूषण के िनयंũण के उपाय 

वायु Ůदूषण को रोकने केिलए हमŐ दो Ůकार से 
Ůयȉ करने चािहए 

1. वायू Ůदूषण रोकने केिलए वनो ंका काटना 
रोकना चािहए तथा वृƗारोपण िकया जाना 
चािहए। 

2. वाहनो ंके संबɀ मŐ िनɻ बातो ंपर ȯान देना 
चािहए  
a) वाहन का इंजन पुराना ना हो 
b) वाहनो ं से उȋɄ धुएँ पर छेलनी लगाई 

जानी चािहए। 
c) वाहनो ं से कम से कम Ůदूषक पदाथŊ 

िनकलने चािहए  
 रेल के कोयले के ̾थान पर िवद्युत 

चिकत इंजन का Ůयोग डरना चािहए। 
वनो ंमŐ लगने वाली आग पर तुरंत िनयंũण 
की ʩव̾था होनी चािहए। 

उȨोग नगर से दूर ̾थानो ंमŐ ̾थािपत िकये जाने 
चािहए। 

ŝपाȶर Ȫारा Ůदूषको ं का िनयंũण िकया जा 
सकता है। अनेक रासायिनक िŢयाओ ं Ȫारा 
हािनकारक रसायनो ं की Ůकृित को बदला जा 
सकता है। 

Ůदूषणकारी उȨोगो ं के िलये शहरी Ɨेũ से दूर 
अलग से Ƒːर बनाना 

ऐसी तकनीक इˑेमाल करना िजससे धुएँ का 
अिधकतर भाग अवशोिषत हो जाए और अविशʼ 
पदाथŊ व गैसŐ अिधक माũा मŐ वायु मŐ न िमलने 
पाएं 

वाहनो ंमŐ ईंधन से िनकलने वाले धुएँ पर िनयंũण 
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