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This paper focuses on an efficient method to recognize the English alphabets
written in real time. For a perfect documented work or even for the formal written
communication, a writer is expected to minimize the literature mistakes, i.e.,
spelling mistakes, grammatical errors, punctuation mark misplaced, etc. It would

be interesting to device some technique if such mistakes could be recognized by
non-human intervention in case of handwriting. Hence, a training-less system
has been developed that is capable of recognizing the English alphabets in the
real time and thereby the words, and make the suggestions to the writer
regarding the wrong word. We have designed a digital pen which has an
accelerometer and uses an efficient algorithm for the detection of the English
letters. The technique is simple, based on the waveform analysis of the strokes
made while writing a letter, the digital pen recognized the letters with the

accuracy of 84% which after inclusion of the nearest mapping algorithm leads to

the efficiency of over 96%. In this paper we discuss results only pertaining to
recognition of capital alphabets which is not written in cursive writing style.
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SEISMIC RESPONSE ANALYSIS OF PARALLEL STRUCTURES
COUPLED BY FRICTION DAMPERS SUPPORTED ON DIFFERENT
TYPES OF SOIL

C C PATEL!

IProfessor, Department of Civil Engineering, Marwadi Education Foundation Group of Institution,
Rajkot 360003, India, Email: ccstruct@gmail.com

ABSTRACT The friction damper with appropriate parameters is effective for seismic
response control of parallel connected structures, assuming both structures are supported
on the stiff ground and neglecting soil-structure interaction. In reality, the stiff ground
will not always be been found at the site. In this paper, the seismic performance of
friction damper connecting dynamically the dissimilar parallel structures supported on
different types of soil is studied. The governing equations of motion for coupled
structures considering soil parameters have been formulated. The response of structures
connected by friction damper with optimum parameters, supported on different types of
soil, subjected to real earthquake ground excitations is investigated. The results indicate
that decrease in soil stiffness affects the performance of friction damper for seismic
response control of parallel coupled structures. The nature of ground motion excitation
also affects the performance of friction damper connecting parallel structures supported
on different types of soil.

Keywords: Friction damper, Passive control, Parallel structures, Seismic effect,
Soil-structure interaction

INTRODUCTION

To protect the structures against random nature natural disturbances like strong wind and
earthquake loads is challenging task for the civil engineering community. The seismic
protection can be achieved by conventional design approach of designing a structure with
adequate ductility to absorb excessive energy during natural disturbances, sufficient
strength to withstand natural forces and appropriate stiffness to maintain structural
integrity and serviceability. Seismic protection by implementing energy dissipation
devices and control mechanisms into structures is another effective alternate to the
conventional design approach. These control strategies are able to modify dynamically
the response of structure in a desirable manner, thereby termed as protective systems for
the new structures and the existing structures can be retrofitted or strengthened effectively
to withstand future seismic events. According to energy consumptions during their
operation, control systems can be classified as an active, passive, semi-active and hybrid
system. The passive control devices do not require any external power for their operation
and offers the control forces at the location of passive devices. The various passive
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control mechanisms are friction dampers, viscous dampers, visco-elastic dampers, tuned
liquid dampers tuned mass dampers. The current status of passive control of buildings in
Japan by Kasai et. al. [1], a full-scale damper tests and analysis in 5 story steel frame by
Kasai et. al. [2] and many others confirm the effectiveness of passive energy dissipation
devices for seismic protection.

Friction damper devices are displacement dependent control devices; dissipate input
energy through frictional work. The friction damper is nearly unaffected by the number of
applied loading cycles, loading amplitude, and temperature, and exhibits non-linear
behavior. Friction damper has advantages such as simple mechanism, low cost, less
maintenance, powerful energy dissipation capacity as compared to other devices, and
insensitivity to the frequency content of excitation.

Amongst the various control techniques, connecting parallel structures (if possible) using
appropriate mechanisms is an effective alternate for seismic protection. The concept is to
exert control force upon one another to reduce the overall response of the dynamically
dissimilar coupled structures, but alter the dynamic characteristics of the unconnected
structures, enhances undesirable torsional response, when the structures have asymmetric
geometry and increases the base shear of the stiff structure.

Bhaskararao and Jangid [3] studied the harmonic response of two adjacent single-degree-
of-freedom (SDOF) structures connected with friction damper. They found that the
response to be periodic, occurring under three different modes of vibration. Bhaskararao
and Jangid [4] have investigated the seismic response of two adjacent multi-degree-of-
freedom (MDOF) buildings connected with friction damper with same slip force in all
dampers as well as different slip force of friction damper. They found that by appropriate
slip force of friction damper connecting the adjacent buildings of different fundamental
frequencies, reduces the responses of the building effectively. During the above and many
other coupled structures analysis studies, they assumed that coupled buildings are
supported on rigid soils and effects of soil-structure interaction (SSI) are neglected.

From the studies of the earthquakes, the period of the supporting soil is also important
parameter regarding the seismic response of the structure is the concern. The behavior of
the structure partly dependent on the nature of the supporting soil and similarly the
behavior of the supporting stratum is modified by the presence of the structure. The soil
structure interaction may be considered as the interdependent response relationship
between a structure and its supporting soil. The stiffness and mass properties of the
structure, as well as stiffness of soil, are responsible for the nature and amount of the
interaction. The interaction effect, associated with the stiffness properties of the structure
is termed as kinematic interaction and corresponding to the mass of the structure is
termed as inertial effect [5]. The response of the structure may influence by sub-soil in the
ways like, (i) the seismic excitations from the bedrock may be attenuate or amplify during
the transmission through overlaying soil to the foundation, (ii) the presence of the soil
overlaying bedrock may change the dynamic properties of the fixed base structures and
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(i) the material damping and radiation damping may dissipate significant amount of
vibration energy of the flexibly supported structures in the supporting medium. In a
seismic area, for heavy and slender buildings, rigid foundation structures are normally
used. When the structure is subjected to ground motion, the building foundation is forced
to displace horizontally due to base shear, and to rotate at the base due to overturning
moments set by the horizontal inertial forces in the mass of the building by ground
acceleration. These effects cannot be neglected are more important when structure subject
to strong ground motion. In short, it can be said that the ground motion experienced by
structures is a function of the earthquake source, local site effects, travel path effects and
SSI effects.

In the present study, two parallel MDOF structures connected by friction dampers are
analyzed. The objective of the study is to (i) formulate the equations of motion for the
damper connected system on soil, (ii) investigate the response of coupled system
considering supported on different types of soil, and (iii) to determine the performance of
the friction damper connecting the parallel structures.

MODELING OF CONNECTED SYSTEM WITH SSI

Let two structures, Structure 1 and Structure 2 have 6 and 3 stories, respectively
connected with friction damper with rigid foundation slab, resting on the soil as shown in

Fig. 1, with mass, damping coefficient and shear stiffness values for i storey are m,,c,,
and k;, for Structure 1 and m,,,C,, and k;, for Structure 2, respectively. Let f, be the

limiting force in friction damper also termed as slip force. Depending upon the system
parameters and excitation level, the friction interface may remain in stick condition (non-
slip mode) or slip condition (slip mode). The two structures are assumed to be symmetric
with their symmetric planes of the structures so that the problem can be simplified as a
two-dimensional problem as shown in Fig. 1. Both structures are assumed to be subjected

to the same ground acceleration # ; the governing equation of motion for coupled
structure resting on rigid ground can be written as
M Cxe Kx + AF = —MI#g (@)

where M,C and K are the mass, damping and stiffness matrices of the combined

structure system, respectively; X is relative displacement vector with respect to the
ground, and the first 6 position is Structure 1’s displacement and last 3 position is
Structure 2’s displacement; X% and % represent the first and second time derivatives of X ,

respectively; F={f,,, f,, fd3}T is friction damper force vector; A is a matrix of zeros

and 1s, where 1 will indicate where the damper force is being applied; | is a vector with
all its element equal to unity. Let X, and 6, be the translation and rotation of the

foundation, respectively. The rotational component of ground motion is neglected. The
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rotational degree of freedom of the Structure 1 and 2 are also neglected. The soil stiffness
and damping to horizontal motion are K, c,; and to that of rocking motion are k,,c, . Let

[

h, is height of i™ degree of freedom. The governing equations of motion for the coupled
system on soil can be written as, following two additional equations along with Eqg. (1).

Zg:mii&rZg"miz%urzg:mi&Jng:mihi@gth)&—ksxo =0 2

> mh &Qg: mh @Qg: mh, @Qg: m,h2&&—c,&—k,0, =0 ©)

i=1
Structure 1

Structure 1 Structure 2
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Figure 2. Time history of top floor

displacement response of parallel structures

Figure 1. Two parallel structures connected with friction damper supported on
connected by friction dampers rigid ground

For considered structures, the masses of two structures were assumed to be same, and the
damping ratio in each structure was taken as 2 percent. The stiffness of each floor of the
structures was chosen so that they would yield fundamental time periods of 2 sec (soft
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structure) and 1 sec (stiff structure) for Structure 1 and Structure 2, respectively. For the
uncontrolled system the first three natural frequencies corresponding to first three modes
of the Structure 1 are 3.1416, 9.2423, 14.8059 rad/sec, and that of the Structure 2 are
6.2832, 17.6052, 25.4402 red/sec, respectively. The floor height of each floor is
considered 3.2 m. The soil stiffness and damping for translational and rocking motion are
considered according to Tongaonkar and Jangid [6]. The earthquake time histories
considered are: Imperial Valley (1940) with peak ground acceleration (PGA) 0.32g (g is
acceleration due to gravity), Kobe (1995) with PGA 0.63g, Northridge(1994) with PGA
0.84g, and Loma Prieta (1989) with PGA 0.57g. To investigate the effect of soil condition
on the performance of friction damper, the seismic response of the structures are
calculated for the cases; Case-I uncontrolled structures on rigid ground; Case-Il structures
are connected with friction damper of optimum slip force for response supported on rigid
ground and Case-III structures are connected with friction damper of optimum slip force
for response supported on soft ground. The time histories of the top floor displacement
and top floor acceleration response of connected structures on rigid ground for considered
earthquake are shown in Fig. 2. The reduction in the peak displacement response and
peak acceleration response of the structure, for uncontrolled structure on rigid ground;
structures are connected with damper of optimum slip force, supported on rigid ground,;
and structures are connected with damper of optimum slip force for response supported
on soft soil are shown in Table 1. It is observed that friction damper is effective for
seismic response control of parallel connected structures. However, when coupled
structures are supported on soft ground the percentage reduction in seismic response of
the parallel structures connected by friction damper of optimum slip force decreases. The
decrease in damper efficiency is different for different earthquake. Thus, the soil
condition affects the damper performance, and soft soil decreases the effectiveness of the
friction damper for seismic response control fo parallel coupled structures.

CONCLUSIONS

The dynamic behavior of two MDOF parallel structures connected with friction damper
supported on different types of soil subjected to real earthquake ground motion
excitations is studied. From the trends of the results following conclusions are drawn.

(1) The friction damper is found to be effective for seismic response control of
parallel connected structures.

(2) The decrease in soil stiffness decreases the performance of friction damper for
seismic response of coupled structures.

(3) Dynamically dissimilar structures balancing the base shear and moment at the
base of both the structure results the percentage reduction of controlled response
of structure supported on different soil is very small.

(4) On different soil conditions, the performance of friction damper also affected by
ground motion excitations
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Table 1. Seismic response of friction damper connected parallel structures supported on
different soil medium

Displacement response Acceleration response
Earthquak | System
e X, (cm) X, (cm) & (9) & (9)
Imperial Case — | 26.06 18.08 0.505 0.76
Valley, Case — Il | 16.73(35.81)* | 07.35(59.33) | 0.37(26.60) | 0.46(39.17)
1940 Case—I11 | 17.93(31.20) | 9.00(50.23) | 0.383(24.21) | 0.50(34.57)
Case — | 41.24 46.22 1.26 2.23
?882’ Case— 11 | 28.16 (31.73) | 24.85(46.23) | 1.11(10.65) | 1.56(30.05)
Case— Il | 29.61(28.20) | 26.89(41.82) | 1.15(8.79) 1.64(26.36)
_ Case I 89.37 27.25 1.489 1.58
Neor{gggg Case 11 | 69.90(21.76) | 24.49(10.12) | 1.29(13.55) | 1.63(-3.44)
' Case—I1l | 71.59(19.89) | 25.04(8.10) | 1.32(11.09) | 1.61(-1.89)
Loma Case — | 92.52 33.87 2.10 151
Prieta, Case—1l | 69.08(25.34) | 29.11(14.04) | 1.25(40.46) | 1.404(07.24)
1989 | case_ Il | 72.67(21.46) | 30.25(10.68) | 1.41(32.98) | 1.419(06.01)
#The value within parenthesis indicates percentage reduction
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Abstract

Wide usage of internet and connectivity of more
devices on the wireless network increases the
usage of TCP layer that increases heavily leading
to congestion. Congestion in the network is
responsible for heavy traffic, increasing delay, and
packet loss, which reduces the quality of service.
Various techniques are developed for congestion
control in dense traffic networks. Random early
detection (RED) is one of the widespread

techniques for congestion control. In this article,
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the comparison of various techniques has been
carried out and different parameters for the
congestion control are also analyzed. The early
congestion control (ECC) is employed, where the
TCP header window filed is continuously by
changing the congestion. In the three sections,
random early detection (TRED) where dropping
probability is calculated according to that decision
is carried out for the congestion control, here
connection setup is divided into three sections
such method is recognized as three sections
random early detection (TRED). In addition to
these methods, other methods are suggested
those are based on non-congestion notification
that sends the notification about the congestion,
fuzzy logic dimensions, and characterization of
problems for the congestions in the RED,
nonlinear packet loss and using cloud-based
model reduce the congestion under the Hemi-rise
cloud model (CRED), congestion avoidance
mechanisms to enhance by Learning Automata
Like (LAL) philosophy, where the complete five-
step algorithm is used in efficient LAL random
early detection. In this paper, we studied various
congestion control techniques and analyzed, we
also provide suggestions to improve the

congestion control mechanism.
Keywords

Congestion control Random early detection

TCP Traffic Wireless network
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ABSTRACT

The popularity of the internet has increased the use of e-commerce websites and news channels. Fake
news has been around for many years, and with the arrival of social media and modern-day news at
its peak, easy access to e-platform and exponential growth of the knowledge available on social media
networks has made it intricate to differentiate between right and wrong information, which has caused
large effects on the offline society already. A crucial goal in improving the trustworthiness of data in
online social networks is to spot fake news so the detection of spam news becomes important. For senti-
ment mining, the authors specialise in leveraging Facebook, Twitter, and Whatsapp, the most prominent
microblogging platforms. They illustrate how to assemble a corpus automatically for sentiment analysis
and opinion mining. They create a sentiment classifier using the corpus that can classify between fake,
real, and neutral opinions in a document.

INTRODUCTION

Knowledge sharing has been an important aspect in this 21st century and this has become more effective
with the usage of the common platform we all know the Internet. Internet users use many communica-
tion tools and the most widely used is microblogging platforms are Facebook, Twitter, and WhatsApp.
which contains arbitrarily large text posts (Zhang, Dong, and Yu 2018). This Corpus can be in form of
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real emotions, fake emotions, or objective texts.(Parikh and Atrey 2018). The Corpus, which is available
online, promises a once-in-a-lifetime opportunity for NLP and related areas. One of the fields with a
lot of real-world applications is sentiment analysis.Sentiment analysis can be used by a user to research
products or services before purchasing a product or buying a service. Marketers can use this to research
public opinion of their company and products. Last but not least organizations can also use this to gather
critical feedback about problems in newly released products. The popularity of the internet has increased
the use of e-commerce websites and news as well (Lin et al. 2014). So it can be helpful to other users to
make decisions making. It can be very useful to make business competitive. But many users or organi-
zations post spam news to promote or defame a brand or specific product or people. Spam news is Very
common nowadays on e-commerce websites. Many business organizations hire people to post fake news
on their behalf (Jiang, Cao, and Chen 2013). As a factor, spam news recognition has grown increas-
ingly extremely important in recent years. Online user reviews for both products and companies have
had a major impact on others’ basic buying decisions. Despite the difficulty with which the surveys are
available and the considerable consequences for merchants, there is a growing driving factor to manage
the audits, which are often benefit-driven (Mukherjee, Liu, and Glance 2012). Entrepreneurship on the
internet Audit spam is rapidly replacing websites that provide client audits.- Bitter or positive reviews
that aren’t worthy; surveys that are written despite the fact that the analysts have never used the busi-
ness. As an outcome, auditing spam identification has become increasingly important in recent years.
Today, plenty of researchers are taking aim at them (Jindal, Liu, and Lim 2010). Spam surveys can be
categorized into three parts.The detailed comparative study of the previously available techniques is
shown in Table 1 and Table 2.

e  Untruthful News or Reviews: Those undeserving positive news that is presented on advance a
particular brand or item regardless of the possibility that those brand or item not meriting that as
well as a negative survey that is presented on slander a particular brand or item regardless of the
possibility that those brand or item are great.

e  News or reviews on brands only: Those surveys that do not give any remark concerning an item or
administration however give clear remark for brand or vendor. This can be helpful yet it does not
give any insights about item or administrations so we can consider as spam.

° Non-reviews on news: That news that contains advertisements, question-answer, or other content
irrelevant to the product or services.

In this examination range, there are fundamentally two methodologies ready to manage this issue. One
is supervised learning and the second one is unsupervised learning. Both have a few points of interest and
downsides. In supervised learning analysts have great precision yet there is a required great measure of
space information or data about setting (e.g. what is being looked into, examples of the analysts, and so
on). So this technique is not by any means helpful for individuals without this sort of area learning. In an
unsupervised approach, this sort of data about the setting is not required. So these sorts of research can
be exceptionally valuable for everybody (Ramesh Babu Durai and Duraisamy 2011). Be that as it may,
there is one primary downside of precision. This kind of methodology does not give great exactness.

Challenges and Issues

The major challenges and issues of the problem:
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e  High complexity: There is an immeasurable number of item audits on the web so recognition of
survey spam is extremely mind-boggling. It is altogether different from email and webspam loca-
tions. Since for such spam, it is anything but difficult to discover preparing information for model
building and to assess the subsequent models yet it is not such case with survey spam recognition.

e  Consideration of sentiment of news: Now and again it is additionally conceivable that news is
composed in a negative tone however it is an honest survey so we need to likewise consider the
sorts of supposition of reviews.

e  Low accuracy of fake news detectors: Numerous scientists have executed distinctive strategies to
identify fake audits. However, all past techniques have less exactness in recognizing fake or spam
surveys. We must enhance this precision.

In this chapter, we try to improve the accuracy of spam news and review detection. The main aim of
this chapter is to improve the overall accuracy of fake news as well as spam review.

EXISTING SOLUTIONS

The summarized comparative analysis is presented in Table 1 along with its limitations, used methods,
advantages, and parameters. The observed parameters from all these methods in terms of accuracy,
threshold, precision, recall, and a decision is shown in Table 2.

PROPOSED FRAMEWORK

This research work is divided in to three main part. The primary part is in charge of getting and pre-
preparing the survey from the input side or the web. Before arranging the surveys, the second stage is
an information phonetic assessment, which does a semantic inquiry on the information from the previ-
ous segment. The third segment performs survey characterization of the audits into two class’s spam or
non-spam surveys. The below Figureure portray a diagram of the proposed structure.

a. Data Linguistic Analysis Component

The data language evaluation phase conducts a diversity of linguistic tasks on new data gathered from
the preceding section. It excecuted like you see in figure I,

1.  Text or Sentence Filter: This component is basically used to cleave the entire data into individual
syntax. Often. these data start with a capital letter, which is the equivalent of a syntax split sign.
If words such as Pvt., Ltd.,etc comes before the “.” Symbol, it’s best to put it at the ending of the
sentence. “/”” as well as “?”” are examples of diacritical marks. Syntax splitting is also implemented
using “,” and “.”

2. Tokenization: This section organises the content into very simple entities, such as numbers, ac-
centuation, and words.
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3.  Part-of-speech (POS): Not all of the words in source content information are relevant for tilt
analysis. Every token is provided a part-of-speech (POS) label, which might be a descriptive word,
verb, or qualifier.

Table 1. Comparison with the existing solution
Sr No Paper Name Advantages Limitation Used Method Parameters
Chinese Review Spam They don’t explore the
Classification Using Good accuracy (around effect of review spam .
! Machine Learning 93%) with SVM method. detection for another SVM Accuracy
Method (Xi 2012) product dataset.
. jThey use an algorithm that ‘When the system is unable
Review Spam Detector is not context-dependent. . .
. . . to decide about review then .
9 with Rating Consistency | -Easy to deploy. it flaes a potential list of Unsupervised Accurac
Check (Sharma and Lin -Result of this is very jagsap . Method ¥
. evidence to determine spam
2013) effective even though they .
or not spam review.
do not use context.
They formulate the
Using Unanticipated problem of review spam
3 Rules for Find Abnormal | detection as finding Gives low accuracy for Unsupervised Accurac
Review Patterns (Jindal, | unexpected rules. The spam detection. methods y
Liu, and Lim 2010) technique is domain-
independent.
SVM, Logistic
Good accuracy result Regression
Towards Online Review with SVM, Avg accuracy Result accuracy is not (Supervised
4 Spam Detection (Lin et logistic regression, and better than previous Method), and Accuracy
al. 2014) low accuracy unsupervised | research of others. Unsupervised
method. Methods for each
experiment
They improve the
Detecting Product pI‘CdlCthI’{ model that using They get average accuracy -
. . the behavioral approach to . . . Precision,
Review Spammers using . of detection of review Unsupervised
5 .. X detect review spammers recall,
Activity Model (Jiang, who trv to maninulate spammer through the use methods Fomeasure
Cao, and Chen 2013) . y R P of user behavior.
review ratings on some
target product group.
Chinese Spammer
Review Detection Chinese Spam Design and R Naive
. -It’s poor than other .
6 System Development and | Implementation methods for laree datasets Bayes(Supervised | Accuracy
Construction (Xu et al. news Detection System. g " | Method)
2013)
Topic-Based Mixture
Modehpg and S.eml_ -Used their algorithm of a Needed to improve the Semi-supervised
Supervised Training large amount of low-cost SR . .
7 . accuracy in distinct learning (topic- Accuracy,
Improve Twitter un-annotated data to .
R . . domains based method)
Sentiment Analysis improve accuracy
(Xiang and Zhou 2014)
Sentiment Analysis and SSL depends on a small SSL(wrapper-
. L. . initial sample of labeled Accuracy,
Opinion Mining (Social . based, .
. . Good accuracy in SSL data . Precision,
8 media as Twitter) (Da . topic-based),
. approach -Unsupervised approach . Recall,
Silva, Coletta, and unsupervised
results are worse compare threshold
Hruschka 2016) approach
to SSL
258

Marwadi University

20

1 19.16

0.199.9

1



VISHAL SORATHIYA (VISHAL.SORATHIYA9@GMAIL Downloaded: 10/27/2021 4:26:47 AM

P Address: 119.160.199.91

Fake News Polarization for Sentiment Analysis

Table 2. Parameters observed

Ref. Accuracy Recall Precision Threshold Decision
(Xi2012) Yes No No No No
(Sharma and Lin 2013) Yes No No No No
(Jindal, Liu, and Lim 2010) No No No No No
(Lin et al. 2014) Yes No No No No
(Jiang, Cao, and Chen 2013) Yes No No No No
(Xu et al. 2013) Yes No No Yes No
(Xiang and Zhou 2014) Yes No No No No
;-]Iz issci:l;aa’ ZCOCIIg;ta, and No Yes Yes Yes No

4.  Removing words: This procedure removes or filters English stopwords from a document by elimi-
nating every token from the stopword list that equals a stopword, or simply put, it removes popular
words with no significance.

b. Fake News Classification Component

This is our most important component in the proposed framework. This component classifies the given
text into the Fake or original class. This component works as follows:

Application of unsupervised method: In the first place we check the survey content against taking
after four criteria for grouping of audit into spam or non-spam These criteria are given below:

1.  Questions in news or review: The news which contains the question is typically utilized with
the end goal of investigating. So the survey related to the question is for the most part not being
considered an honest review.

2. Product/company comparisons: Numerous Competitor organizations compose undeserving nega-
tive surveys for the contender’s item, with an accentuation to guide the analysts to their particular
items/administrations. So these sorts of surveys are additionally not being considered honest news.
For example, A news channel or paper writes: “Product X does not work. I bought Product B and
now I am happy with this product”.

3. News written in capital letters: News that starts with a capital letter is considered spam or false.
because most of these surveys are used to gain attention or for ads. news with all capital letters
should be ignored. For example: “THIS PERSON IS NOT GOOD FOR OUR COUNTRY”.

4.  URL links in News: The analysts in some cases leave a connection to their site or it is a commer-
cial. In the vast majority of the cases, the analyst composes the post to leave the connection and
the survey is futile. So, these sorts of surveys are additionally not being considered honest news.

If the survey falls flat against these criteria then we can name that the audit can be a “spam of fake”

survey. At that point, we apply the SVM managed procedure to the rest of the non-spam audit to order
it encourage into “spam or fake” and “no spam or real ” class.
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Figure 1. Proposed diagram of sentimetal data analysis
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.

| Application for Fake news/ Review span classification |

Create —-l Class modeling I
report
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Classifier H Label news ]7
= T
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news probability I New sentimental data |

c. Application of the Supervised Method

Next, we apply directed systems to the rest of the audit to characterize spam or non-spam. Building a
classifier can be used to implement regulated systems. Illustrations which may be physically labeled or
user names are used to create this classifier.For the most part utilized managed calculations are Sup-
port Vector Machines (SVM), Naive Bayes classifier, and Maximum Entropy. SVMs are more fitting
for audit spam orders. The proposed framework will utilize an SVM classifier for the arrangement as
research has demonstrated that SVM performs better when information is substantial. In an SVM-based
order, two arrangements of archives are required: preparing and a test set. A preparation set is utilized to
prepare the programmed classifier to take in the qualities of reports, and a test set is utilized to arrange
inconspicuous records. Machine Learning begins with gathering preparing datasets. following steps are
used to prepared a classifier while preparing the information.

Once you select any supervised allocated address at that time the selection process is done .so now
we can familiarize with how grammer or syntax are represented. A lot of frequently acclimated appear-
ance in allocation are how many Term attendance and their frequency are present . These appearances
cover n-grams or uni-grams and they are presence or not. So basically these appearances accept on the
whole and propitious acclimated in classification.

The bag-of-words approach is one strategy of translating argument into appearance. An aspect of
the affection set is anniversary chat, and an anniversary certificate is represented by a set of absolute
numbers. In the document-gram model, the area anniversary aspect of the set represents the abundance
of that chat and may be explicitly described as:

Take, for example, f1...fm, which is a predefined set of m occurrences that can appear in a document;
examples also include chat “diseases” or the bigram “particularly unwell.” Take, for example, ni(k),
which is the number of times fi appears in certificate d. Then we may say that the certificate agent d: =
(n1(k), n2(k),...nm(k)) represents the anniversary certificated.

An argument is represented in one of the models as an irregular aggregation of words, behindhand
grammar, and even text structure, resulting in the lack of logical abstractions in the input data process-
ing. To abate compounds loss, the N-gram archetype is utilised, in which anniversary sub-sequence of
breadth n is specified as a feature, rather as anniversary conversation. Since this approach increases the
complexity of the process, it is unable to account for ongoing dependencies while preserving conversation
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adjustment inside N-words. So a size 1 N-gram is labeled a “unigram,” a size 2 is called a “bigram,” a
size 3 is called a “trigram,” and a size 4 or more is usually called a “N-gram.” Below is an N-gram set
of an example news speech.:

“I did not like the blue pen.”

Bigrams: [“I did”, “not like”, “the blue pen’’]

Trigrams: [“I did not”, “like the blue pen”]

Unigrams: [“T”, “did”, “not”, “like”, “the”, “blue”,” pen”]

d. Text Classification Component

A classifier is established using tagged news(tweet), and it is then used to assess the profitability of each
unlabeled bargain (this primary footfall occurs alone once). Next that, a sample of tweets with a stylish
anticipation college rather than an aplomb start are selected. They re then included in the labelled tweets
dataset, which is then used to create an affair model, from which anniversary tweets’ affair distributions
are recorded. Then, clusters that support the affair distributions are recognized, and an accurate effect
paradigmatic for the each cluster is generated. The unlabeled tweets are categorized using the consistent
effect admixture archetypal. An acknowledged action occurs until a certain number of samples have been
completed or no further tweets have been found to be the answer to the set of labelled tweets.

As apparent from a simulation study, SVM gives the simplest accurateness as a neighborhood of all
classifiers, so we’lluse SVM as a capital algorithm for assessment spam allocation and affect the analysis.

This proposed framework for analyzing spam or fake news detection. We also explained how the an-
niversary basic framework will work. Our new access is predicated on the affiliation of the unsupervised
and supervised methods. We accept SVM for supervised adjustment because it’s best for this blazon of
problems like analysis spam detection.

CONCLUSION

Detection of spam/fake news becomes a crucial analysis botheration nowadays. Now a days firm or group
organizations in eCommerce are establishing advanced their efforts to acquisition the simplest arrange-
ment for analysis fake news detection. Although, a number of the algorithms and methods accept been
utilized in exposition fake apprehension gives satisfactory outputs, However, no algorithm or approach
can guarantee that all obstacles will be fulfilled. The extended strategy is based on improving the success
rate of spurious detection.There are an enormous charge in e-commerce for such applications because
every alignment wants genuine news analysis arrangement to apperceive how users feel about their
articles and services. We proposed access for audition spam in auberge news. The proposed access is
predicated on accumulation methods from abstracts mining and argument mining. The proposed address
anatomy and apparatus were presented and explained. It involves the afterward accomplish for audition
spam: abstracts accretion and pre-processing abstract linguistic assay and assuredly analysis spam clas-
sification. it’s chip access of supervised adjustment (SVM) and unsupervised method. it’s congenital to
access the accurateness of spam detection. It can yield advantages of both SVM supervised adjustment
and unsupervised adjustment to advance accurateness results. Testing the acceptable arrangement was
performed by application two abstracted datasets. These after-effects gave a bright appearance that the
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arrangement is in a position of audition spam analysis with over ~91% accuracies. During the appraisal,
it had been accessible to ascertain that it’s achievable and reliable to body arrangement able of classify-
ing analysis argument into spam and non-spam chic automatically. However, it’s bright that an abundant
amount of opinions are difficult to allocate due to the complication of the animal language. The proposed
system’s limitation includes an area annex of opinions. The proposed arrangement can allocate alone
auberge analysis into spam and non-spam class.
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Graphene-based highly efficient C-shaped metasurface for terahertz absorber
Charola, Shreyas ; Ladumor, Mayurkumar ; Patel, Shobhit K. ; Dhasarathan, Vigneswaran

We have presented graphene-based metasurface tri-layer highly efficient broadband solar absorber. Below metasurface and above dielectric layer a monolayer graphene
sheet is inserted to achieve maximum average absorption in visible terahertz (430 THz to 770 THz) spectrum. We demonstrated a broadband solar absorber with 85%
absorptance in the visible terahertz band. The single C shaped unit cell of metasurface solar absorber made up of tungsten separated by the tungsten ground plane by a
silicon dioxide dielectric layer. The proposed absorber also investigated to manipulated absorbtance of absorber by varying different parameters of structure. The graphene
metasurface solar absorber has a potential application for the development of terahertz lasers and sensors.
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Graphene is an ideal 2D material that breaks the
fundamental properties of size and speed limits
by photonics and electronics, respectively.
Graphene is also an ideal material for bridging
electronic and photonic devices. Graphene offers
several functions of modulation, emission, signal
transmission, and detection of wideband and
short band infrared frequency spectrum.
Graphene has improved human life in multiple
ways of low-cost display devices and touchscreen
structures, energy harvesting devices (solar
cells), optical communication components
(modulator, polarizer, detector, laser
generation). There is numerous literature is
available on graphene synthesis, properties,
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Abstract— As mankind is developing in every phase of its
existence, so does the wireless communication technology and its
need. In this paper, an attempt to reduce ping pong effect which
initiates numerous unnecessary handovers 4G networks is
carried out. Ping pong effect is a severe issue in LTE/ LTE-A
since it causes loss of data and power (both of UE and of eNB)
and results in a hike in data management cost. This happens
when a UE moves alternatively among two or more eNBs causing
the data link to switch to and fro. Hence an attempt to reduce this
numerous execution of HO before it reaches its completion phase
is done. An algorithm named Fuzzy logic based More Precision
Handover algorithm (FMPHA) is introduced. The tool that
solved fuzzy trials is none other than Fuzzy Inference Tool (FIS)
of MATLAB. A study of QoS aware during X2 interface based
handover (i.e. horizontal handover) in LTE/LTE-A networks is
propounded. An introduction to ping pong effect, which causes
numerous unnecessary handovers, reasons for its occurrence, its
consequences and possible approaches to solve it are also
presented. The proposed work and its comparison with FPEHS is
shown. The simulation is done in Fuzzy Inference Tool of
MATLAB.

Keywords- 4G, LTE/LTE-A, QoS, Fuzzy logics, handover,
Horizontal handover algorithms, X2 handover, X2 interface, ping

pong effect
I. INTRODUCTION

In this F1 speed era everyone needs information about the
subject of their interest quick and prompt. The flaws in the
seamless data link are inadmissible. A need to further improve
it still prevails despite of innumerable researches in this
direction. This work consists following :

e Introduction to 4G LTE

architecture

e The QoS and its
communication link

technology and its

highest significance in

978-1-5386-1887-5/17/$31.00 ©2017 IEEE

e Types of HO
e About X2 interface and issues related to it.

e  What is ping pong effect and approaches to detect and
reduce ping pong effect

e Introduction to fuzzy inference system; rules and
working

Figurel shows the overview of the research. Section II has
the information about 4G, LTE, LTE-A, it’s architectural flow
and a brief account of each and every functional blocks.
Section III explains about QoS active during different parts of
a session and its major role in handover. Section IV consists of
the classification (i.e types) of handovers overall as well as of
those which are specific to LTE/LTE-A. Section V gets
focused to X2 interface based handovers in LTE-A. Section
VI gives in and out ideas about ping pong effect.

II. 4G LTE/LTE-A AND IT’S ARCHIRECTURE

Basically 4G is a set of standards sometimes called IMT-A
standards  (International =~ Mobile = Telecommunication
standards) given by ITU-R. We consider two technologies
under this standard: LTE (Long Term Evolution) standardised
by 3GPP (3™ generation partnership project) and Wi-MAX
(Worldwide Interoperability for Microwave access (IEEE
802.16)). Wi-MAX is used to create MAN (Metropolitan Area
Network). A faster wireless broadband connection can be
accessed by it.

A. LTE
. LTE (Long Term Evolution) is a new radio access
technology (RAT) introduced in the release 8 of 3GPP (3

Generation Partnership Project) which is a smooth transition
from HSPA+ (High Speed Packet Access+) release7 to 4G.
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LTE is sometimes called E-UTRAN (Evolved —Universal
terrestrial radio access Network). However, the technical
requirements that were originally mentioned by the ITU-R
organisation in its IMT-A specification [2] is not satisfied by
LTE proposed by 3GPP release 8 and 9.

LTE

architecture
I
QoS
CAC Scheduling Handover
Soft Hard
X2 based S1 based Other
Issues
Channel Ping Pong effect
RLF Impairments
Approach to reduce
Timing fuzzy Neural Genetic Other AT
based logics network algorithm approaches
Fig. 1. Overview of followed channel for getting information related to

work

So came LTE-A (LTE advanced) release 10 in September
2009 by 3GPP which has the specifications of 4G system to
assure the requirements laid by ITU-R[11] organisation of
IMT-A. In this article, a special focus is on LTE rather than on
Wi-MAX. The general feature of LTE and LTE-A are as
shown in Table 1 [1].

TABLE L FEATURES OF LTE AND LTE-A

Sr. Two technologies

no LTE

LTE-A

1. Packet switched

Packet switched

2. Pk downlink:100Mbps
Pk uplink : 50 Mbps

Pk downlink: 1Gbps
Pk uplink _: 500 mbps

3. Increased capacity, coverage
and speed then 3G

Increased capacity, coverage,
and speed then LTE.

4. Both supports standardised flexible BW: (1.25, 2.5, 5, 10, 15, 20)
MHz based on the availability of BW, transmission BW can be
selected.

5. Supports different frequency bands and are compatible with the
systems which are employed within 900 MHz, 2.1GHz, and 2.5
GHz spectrums.

B. LTE architecture

To understand the handovers, its types, and the importance
of QoS, we need to understand the basic building blocks of
LTE architecture. Following flowchart describes the sectional
blocks of LTE architecture [13]. The EPC and E-UTRAN are
jointly referred to as evolved packet system (EPS).

e MME: It’s a key control plane component which
manages network access and mobility.

LTE
network
|
[ |
E-

1 UTERAN(evolved
EPC(evolved . :
packet core) UMTS terrestrial

radio access
netwrok)

MME(mobility 5-GW (s'en_’mg P-GW(packet
management gateway) data network
entity) gateway)
authentication bearer foaming location S-GW/P-
authorization establishment = registration GW
management selection

Fig. 2. LTE architecture

e S-GW (Serving Gate Way): The data routing and
forwarding between UE and eNB is done by S-GW.

e P-GW (PDN(Packet Data Network) Gate Way) The
access to an external packet data network required by
the UE is served by assigning an IP address to it. This
is the function of P-GW.

e EPC is a flat all-IP-based core network that can be
accessed through the 3GPP radio access including
HSPA, HSPA+, LTE and non-3GPP radio access like
CDMA2000, Wi-MAX, allowing handover
procedures within and between both access types.

. ENodeB is the ace module of E-UTRAN
which performs operations related to radio interface
such as scheduling and handover. The eNB is directly
connected to UE (User Equipment) and packet core
network via EPC (Evolved Packet Core) [13].

III. QOS AND ITS MAJO ROLE

QoS is the set of specifications of the performance
requirements laid by the users of the telecommunication
services and which are provided by the service providers. QoS
is classified by the instants where it acts more significantly in
a data transfer link as shown in figure 3 [15].When a call is
initiated ,the UE requests for the bandwidth, after the available
bandwidth allocation, the classifier decides for the packets’
priority. The priority is based on channel conditions. The
packets are received from subscriber and forwarded to
scheduling module. The scheduling module is responsible for
the allocation of data link resources to the user.
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It has to take into account the QoS satisfaction, user
fairness, and optimising the system performance [7].

| Qos |
| | | |
p . — |
z::dﬁl(i?s gclg]jl | ‘ Classifier | l Scheduling | Handover |
|
control) |

Fig. 3. QoS Classification

IV. HANDOVER

A. Role of QoS in handover

Handover is a crucial juncture in a data link management;
reason being its complexity grows up as it proceeds.
Handover means the transfer of an ongoing call from one
eNB to another eNB or from one femtocell to another
within the same eNB. Figure 4 shows the classification of
handover.

Handover

I—I—\

Hard soft

Vertical Horizontal

Others(mobility

X2 based speed based)

51 based

Intra LTE

Inter LTE

Iter RAT

Fig. 4. Types of handover

Basically the job of handover is to provide users to pass
over a continuing call or data session from one server to
another without any distortions/interruptions in
communication link. The process of handover undergoes
several rigorous messaging between the entities that performs
it. The basic reason to trigger handover is the following
equation.

RSRPt > RSRPs + HOM (1)

Which means the handover is triggered when the RSRP
(Reference Signal Received Power) of target cell is greater
than the RSRP of source cell plus HOM (Hand Over Margin).
This is referred as LTE hard handover algorithm in [6]. The
handover procedure is divided in four phases namely:
measurement, decision, execution, and completion; which are
described above in figure 5.

V. THE X2 INTERFACE

There are two interfaces in the LTE: X2 and S1. The X2 is
the interface which is the interconnection between eNBs and
E-UTRAN and the S1 interface is the interface which is the
interconnection between eNB and MME/ S-GW ([4]- [5]). The
patent ETSI TS 136 420[19] consists its detail. The X2
interface is newly evolved in release 8 LTE-A network. It’s a

‘logical interface’ between two eNBs
[18].
HO procedure
in general
|
[ 1 | |
Measurement Decision phase Execution phase Completion
phase phase
measurement Different HO The relative
SINR report are alsorithms parameters are
compared with which have changed
thepredefined different trigger according to
thresholds conditions are different types
checked of handover
priority report
CQI (channel
quality
indicator)

Fig. 5. Handover procedure in brief

A. X2 Functionality
The exchange of information between eNBs to perform
various functions mention below is supported by the X2
interface.

e User mobility to perform handovers between eNBs.

e Load balancing: load is shared by the available
resources.

e CoMP (Co-ordinated Multi-Point transmission or
reception): The neighbouring eNBs co-ordinates over
X2 interface.

e To optimise the network.

e Update regarding configuration of eNBs, target cell
activation.
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e Mobility optimisation:
handover.

To sync the process of

e  General management like resetting and initialising X2
interface when needed.

X2 interface consists of two planes control plane and user
plane. The above are the control plane signalling procedures
which has been standardised to ensure the interoperability of
eNBs from different vendors [16]. The other key functions are
described by the X2 application protocol, specified in [17].

VI. ISSUES WITH X2 INTERFACE BASED HANDOVER

There are three issues known with the X2 interface based
handover. They are: RLF (Radio Link Failure), channel
impairment and the ping-pong effect [11]. The two of them:
RLF and channel impairment are even applicable to other
types of handover.

A. RLF

The physical layer of the OSI model is responsible for the
sending and receiving of the bit stream over the channel in
form of EM waves. So RLF is basically a physical layer
problem. Several methods are recently invented to detect RLF.
It’s also sometimes referred as absence of dedicated channel in
LTE system [9] describes the way of detecting RLF.

B.  Channel Impairment

Channel impairment is a problem in which very less human
control is possible. The impact of outdated and missing
feedbacks towards handover is a factor responsible for
performance degradation of the system. The imperfect channel
feedback reports in a practical LTE-A system can be
categorized in two feedback reports: CQI (Channel Quality
Indicator) reports and RSRP (Reference Signal Received
Power) reports. The imperfections in the above two reports
critically impact the system performance [11].

VII. PINGPONG EFFECT

It is the third and one of the most critical issues in LTE
handover which degrades the performance of handover. Due
to it there is increase in number of intra E-UTRAN handover
which leads to frequent call drops, inefficiency and
degradation of network performance.

Ping pong effect is observed when a mobile terminal
executes handover between two cells back and forth due to
natural fluctuations in radio measurement. Following are the
possible factors responsible for the ping pong effect.

e Coverage parameters

e  User location area

e UE movement and speed are among main causes.
e  The effects of Ping pong effect are:

e  Unnecessary numerous handovers

e Delayed handover

e  Ongoing session/call truncation

e Data loss

e Several copies of similar measurement reports that
leads to ambiguity to serving eNB

e Power wastage

e Higher data link or network management cost suffered
by the service provider.

All of the above effects are liable to a steep decline in
QoS. Presently there are following approaches known to
reduce or to detect the ping pong movement of the UE [14]

e Timing based

e fuzzy logic based

e Neural network

e  Genetic algorithm

e  Other Al techniques

One of the ways to address this issue is by retaining the
connected path between the source eNB and SGW/MME
during the ping pong type of movement and thus postponing
the completion of HO by some fraction of second [10].

VIII. INTRODUCTION TO FUZZY INFERENCE SYSTEM AND THE

PROPOSED ALGORITHM

This section deals with the work we proposed. It includes
introduction and working of fuzzy inference system which is
available as fuzzy inference tool in MATLAB. The
importance of membership function choice of it and working
of'it is explained.

A. Proposed Algorithm

According to [20], the HO procedure will be triggered only
after satisfying the above equation:

RSRP t >RSRP s + HOM

Where RSRP t is the reference signal received power of
target eNB and RSRP s is the reference signal received power
of source eNB. HOM stands for handover margin. In the
standard LTE handover decision process, parameter RSRP is
the linear average value of reference signal power across the
specified bandwidth.

B. The FMPHA
In fuzzy logic based more precision HO algorithm

(FMPHA) the fuzzy inference process plays the key role in
making decision of handover. It is shown in figure 6.

C. Parameters for the membership function and fuzzy
rules
The FMPHA uses four membership functions which are
inbuilt in FIS of MATLAB. Namely Z shaped, S shaped,
Gaussian, and Triangular. The parameters of fuzzy inputs
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are as given in [17]. The fuzzy inference engine converts
the aggregated fuzzified data by using mamdani model by
the following expression

1 ~ano = maxk [minfu “4cs(CSNR),u “aps(TSNR), u
“AcB(CBW),u “4ps(TBW), 1 “are(RE)]],

for k = 243.
— o =

Fuzzy Inference Process Input
parameters

Add precision by calculating HO probability

v

Send fuzzy output to serving eNB

NO

Handover??

Handover process

NS

Fig. 6. The handover decision flow of FMPHA

The Defuzzification is done by the centroid method (centre
of gravity method)[21]. The Defuzzification function is as
follows

HO* = _I':r_ua-t,-.,-l_-,..:jxjdx
] WAy QZ_I':II:I
Where HO* is the score of the handover decision.

D. The Fuzzy Inference System

According to [17] the fuzzy inference system is as follows.
The fuzzy inference system is divided into four parts to aid
easy understanding; Fuzzification, fuzzy inference engine,
rules and Defuzzification.

CSNR CSNR

b T dE
TSNR S HO/
e CB Fuzzy POH . . |HOLD
=P Fuzzificatio] —» | Inference |—»Defuzzification|—
— Engine
RE ?

—>

Fig. 7. Fuzzy process

It takes five parameters which results in one output in IF-
THEN format. The inputs are: current SNR, detected SNR,
bandwidth of target, bandwidth of source eNB and energy of
an UE are given as input to a fuzzy logic analyser.

E.  Fuzzy Sets For The Proposed Work

1. Current SNR: T(CSNR)= {Bad, Good, Excellent}

2. Detected SNR: T(TSNR)={Bad, Good, Excellent}

3. Current bandwidth: T(CBW)={Low, Medium. High}

4. Detected bandwidth: T(TBW)= {Low, Medium.
High}

5. Remaining energy: T(RE)={Low, Medium, High}

6. Probability of HO: T(POH)= {Low, Medium, High}

This is the aid to determine the requirement of handover
by employing four different membership functions which
are Z shape, S shape, Gaussian, and triangular functions
which fuzzes the five input parameters into fuzzy terms
and give a single output called probability of handover
(POH) as output. The Fuzzification is the process that
converts numerical values into levels of membership
function terms such as low, medium and high. The role of
fuzzy inference engine is to infer the grades of the
membership functions that are defined by the rules and
give output again into grades of the output membership
function. The job of Defuzzification is to convert those
fuzzy grades into crisp value again in the output which
actually decides whether to handover or hold. The FMPHA
used Mamdani method in its fuzzy inference engine.

F. Adding precision to the fuzzy output term

Instead of just two fuzzy terms hold and HO in the output
of the system proposed in [17], the above propounded work
consists of three fuzzy terms in the output fuzzy term. This
addition of one extra fuzzy has resulted in making the fuzzy
inference system more precise when the need is to take
decision in critical cases.

IX. SIMULATION RESULTS AND DISCUSSION

The simulation results show that the number of handovers
is less in case of FMPHA in comparison with FPEHS
proposed in [17]. Here we have five inputs and each input has
three fuzzy terms; so the total number of rules is 243(that is
35). Out of 68 rules given in [17], twenty cases are the critical
cases where the handover decision depending on the
considered facts matters the most. There were only two fuzzy
terms in FPEHS namely hold and handover while in FMPHA,
there are three fuzzy terms which says probability of handover
is Low, Medium and High.

TABLE II. TABLE SHOWING THE COMBINATIONS OF INPUT PARAMETERS
Different combinations of parameters tp be inputed in FIS

CSNR vs TSNR CBW vs RE

CBW vs TBW TSNR vs RE

CSNR vs CBW TBW vs RE

CSNR vs RE
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Above table shows seven simulations done in fuzzy
inference tool of MATLAB. Now out of these seven readings
decision was taken based on the following conditions.

L n(HO) > n(HOLD)

OLD, n(HOLD) = n(HO)
_ [ HO, nl(Low) + n{Medium) < n(High)
FMPHA = IHGLD, n(Low) + n(Medium) = n(High)

Where n(HO) denotes number of handovers

n(HOLD) denotes number of hold

n(LOW) denotes probability of HO is LOW

n(MEDIUM) denotes probability of HO is MEDIUM

n(HIGH) denotes probability of HO is HIGH
In FMPHS, handover will be triggered if and only if the
number denoting probability of HO is HIGH. 20 critical cases
are selected out of 68 rules for which output is HO in FPEHS.
In these 20 cases, it’s difficult to decide whether to handover
or hold. The decision of POH to be High or Low is decided on
seven different readings. For instance, out of seven outputs
number of HOLD is 4 and number of HO is 3 resulting the
final decision to be HOLD. Table IV compares the final
number of HOLD and HO in both FPEHS and that in
FMPHA. The proposed FMPHA can reduce the unnecessary
numerous handovers to 3 out of 20 critical cases compared to
13 out of 20 cases in FPEHS. The tables showing decision
making in both FMPHA and FPEHS is shown in table below.

handovers while deciding the target eNB, gets reduced in the
proposed work by adding precision of three levels(Low,
Medium, High) instead of just two(hold and HO) in FPEHS .
Seven results namely TSNR vs CSNR, TBW vs TBW,CSNR
vs CBW, CSNR vs RE, CBW vs RE, TSNR vs RE and TBW
vs RE decides the final HO decision.

TABLE IV. COMPARISON OF NUMBER OF HANDOVERS IN FPEHS AND IN
FMPHA
Comparison table
Technique Hold HO
FPEHS 7 13
FMPHA 17 3
Number of Handovers in two techniques
20 S
15 + -
10 il B —
__, | 7 ]
5 # . / TSAI Mor.e .
0 —F0 - / More Optimised ~ Optimis
RS o ed
I AQ} mTSAI
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Fig. 8. Graph of comparison of number of HOLD and HO in FMPHA and in

FPEHS
TABLE IIL (A) DECISION OF FPEHS (B) DECISION OF FMPHA
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4 3 HO 3 2 2 HOLD _
4 3 HO 3 |3 1 HOLD 22
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3 4 HOLD 2 3 2 HOLD &9,
3 4 HOLD 4 1 2 HOLD
4 3 HO 2 1 4 HO
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3 4 HOLD 2 3 2 HOLD File Edii_View Opfions
3 4 HOLD 4 1 2 HOLD R TSN =40 P_Handover = 0.177
4 3 HO 2 1 4 HO 1 ::l | [— ]
3 1 HOLD 1 0 3 HOLD = | [ si— C  _—1
5 2 HO 0 5 2 HOLD “ ik 7 ]
5 2 HO 0 3 4 HO © | . [ — L _—1
2 3 HO 3 1 3 HOLD = AN | .
[ cl— | AN e 1
2 5 HOLD 2 3 2 HOLD = | |7 I |
5o [~ 1] L——]
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The fuzzy inference system analyse the interdependency of
5 input parameters to execute HO. The effect of parameters on
the HO decision is checked by taking two inputs at a time
given to FIS. The ping pong effect that causes numerous

Fig 9. CSNR vs TSNR
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X. CONCLUSION

In this work a productive insight to 4G technology, issues in
LTE handover, and approaches to solve them are analysed. It
shows how maintenance of QoS plays a vital role in any
communication technology keeping in mind the limitations of
the flaws of data link, radio channel, session management
entities, and processing time of functional blocks is presented.
The significant aspects of intra LTE handover, problems
surrounding it, and available solutions for its
detection/reduction are discussed.
XI. FUTURE SCOPE
e The hardware implementation of the above proposed
work on a board.
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e We worked on the handover part out the three
classifications of the QoS namely CAC (Call
Admission Control), Scheduling and Handover. QoS
is indeed a very abstract topic, there may be more
parts of QoS too, so still more work is required to be
done on the rest part.

e We can add more precision to the above proposed
precision algorithm by adding more levels in the out
like very low, low medium, high and very high. But
the results then will be the subject of research of the
other parameters too.

e We took CSNR, TSNR, CBW, TBW and RE as inputs
to find probability of handover. Other types of inputs
that governs handover can be added or replaced to
reduce the resultant number of handovers and thereby
reduce the ping pong effect.

e The choice and number of membership function does
matters a lot in optimising the results. Here we have
used three membership functions but still more can be
added.

e  More precision can even be added by choosing more
number of membership functions to the inputs and
outputs. Here the choice of membership functions is a
topic of research. FIS has 11 inbuilt membership
functions and we may make functions of our own in
order to add more precision in the handover decision.

e We worked on horizontal handover; there are many
problems still yet to be explored in vertical handover.
The same principle of more precise handover decision
can be applied to vertical handover.
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ABSTRACT — The current paper focuses on a detailed study of structural behaviour
for an RCC beam with Hybrid profile consisting of a concrete arch tied with steel
reinforcement. The beam comprises of Concrete arch, compression reinforcement,
and tension reinforcement. New beam involves the idea that incorporates traditional
construction materials (steel and concrete) in such a manner that it optimizes the
performance of the beam constituents. Finite element analysis of the beam was
conducted using standard software packages and its behaviour under flexural loading
was compared with experimental findings. The deflection behaviour of the steel
reinforcement was observed to be highly critical at loading beyond design load. The
maximum difference between experimental deflection and numerical study in steel
and concrete is 5.63% and 3.01% respectively.

Keywords —Hybrid arch profile, Arch beam, Finite element Analysis, Flexural
behaviour

1. INTRODUCTION

The precast industry has been developing with the development of specific
technologies. The aim of this work is to make use of the maximum strength with
optimum utilization of materials to achieve maximum performance objectives.
However, there is still a need to ensure that proper regulatory approvals and
satisfactory performance can be demonstrated so that precast structural beams can
be incorporated into construction projects. This work is focused on the improvement
of the performance of the RC precast beam specifically in flexure. The main
emphasis is on reducing the self weight of the precast beam so as to facilitate the
lifting and assembling operation during the construction process of the precast
building.

Harries et al. conducted the field testing and numerical modelling of the hybrid
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composite beam used for bridge deck that showed the maximum deflection under
the vehicular load [1]. In 2008 Hillman [2] conducted the product application of
hybrid composite beam system under service loading for a brick deck structure. The
stress and deformation values were within permissible values mentioned in
applicable standards. The dynamic application of the hybrid bridge was studied by
John et. al. in 2014 [3]. On-field monitoring and numerical analysis of the hybrid
beam was conducted by Aboelseoud and Mayers in 2015[4-5]. The research work
conducted by Shainur Ahsan in 2012[6] showed the effectiveness of this hybrid
system for its effective utilization in practice. In the current work the hybrid arch
profile beam has been developed for a shorter span in such a way that it can be
utilized in precast structural systems. The focus is to study its experimental
behaviour under flexural loading. The experimental investigation is also compared
numerical using standard finite element software package ANSYS 15.0.

2. EXPERIMENTAL PROGRAM
2.1 BEAM GEOMETRY:

The rectangular section of normal RC beam comprises of tension zone and
compression zone and the respective stresses are resisted by steel and concrete
respectively. The compression zone of concrete utilizes its full strength whereas the
tensile zone utilizes the strength of steel and strength of concrete in this tensile zone
is completely ignored or hardly utilized. Thus, to optimize the use of material the
concrete is complete removed from the tensile zone and to transfer the tensile stresses
on the steel, the concrete is casted such that it forms an arch profile. The horizontal
thrust generated by the concrete arch is resisted by side blocks that provided on both
sides of the beam. The profile of the newly developed beam is portrayed in figure 1.
To resist thetensile forces generated by bending effect is resisted by steel which is
bonded to the full development length in the side block of the beam. These beams
have great advantages because they are much lighter than concrete and steel beams
of similar size reducing the transportation and lifting costs.
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Fig. 1: Beam geometry

The beam has a maximum width of 175mm and depth of 300mm. Simple supports
were provided 2.3m apart and two point loading was provided to study the flexural
behavior of the hybrid beam.

2.2 FLEXURAL TESTS

The beam was loaded using two point load system as shown in figure 2, to generate
pure bending at the central one-third part of the beam. Strain gauges were installed
in concrete at the center of the beam on upper section and middle section. A strain
gauge was also provided in the steel to clearly understand its deformation pattern
with the increase in loading.

Fig.2: Flexural Test Setup
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Fig. 3: Force deformation behavior of steel and concrete.

Load-deformation behavior of concrete and steel is portrayed in figure 3. The
behavior of concrete at the compression fibre shows a regular parabolic pattern. The
upward spike at the end is due to sudden shear failure of the beam. The deformation
of steel initially is in upward direction due to tension generated in steel at the initial
phase of the loading. This is also due to the fact that the bars which sags slightly due
to its self-weight, retains a straight profile hence at the initial phase of loading, the
deformation in upward direction is achieved at very lower load value of 20 kN.
Thereafter the deformation is constant as the bars are completely tensed and
contribute in taking tensile force generated in beam due to flexural loading on the
beam. It is also seen that as loading approaches the design value the concrete arch is
fully compressed and without the end restrains, as the arch deflects slightly in
downward direction resulting the steel deflecting with arch in downward direction.

The similar deformation behaviour is observed in the analytical study as well (refer
figure 4 and figure 5).

ok —— Displacement steel in analysis
—— Displacement steel in experiment

Displacement in steel

.10 L L L L L L L
10 20 30 40 50 60 70 80

Load (kN)

Fig. 4 Comparison of Load-deformation behaviour of steel in numerical and
experimental study.
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T T T T T T T
—— Displacement of concrete in Experiment work
— Displacement of concrete in Analysis work

Displacement of concrete

Load (kN)

Fig. 5: Comparison of Load-deformation behaviour of concrete in numerical
and experimental study.

3. CONCLUSION

Following conclusions can be derived from the finite element and experimental for
the arch profile beam.

Self-weight of the newly developed arch beam is observed to be reduces by 41% as
compared to conventional rectangular beam with same dimensional properties.

From the experiment study it was observed that the bottom reinforcement is
instrumental in increasing the rigidity of the beam.

Axial thrust of the arch is resisted by the bottom reinforcement in the form of tension
and reduces the deflection of the beam.

The experimental investigation also suggests that the arch profiled beam shall be
provided with proper shear reinforcement to resist against the large stress
concentration at joints of flange and web.

The maximum difference in deflection of beam in steel and concrete between
experimental and numerical study is 5.63% and 3.01% respectively.
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The Optical Coupler Design

Silicon on Insulator and Carbon Nano Tube-based Directional, Multimode and Cross Gap Opto-coupler Design

di Sunil Lavadiya, Vishal Sorathiya

Editore: LAP LAMBERT Academic Publishing
EAN: 9786200467690

ISBN: 6200467692

Pagine: 84

Formato: Paperback

A new and innovative interconnection technology in opto-electronics based chip fabrication is presented. This technology gives the advantages over existing
technology of electrical interconnection in terms of greater speed. After giving overview of different types of optical coupler design with planer light wave
circuit, the focus of this paper is on to develop such optical coupler, gives maximum coupled optical power and reduce the back hand coupled power losses.
In this book we also introduce about Silicon on Insulator and Carbon Nano Tube material based optical coupler design and its optical losses and output
response. On bases of Silicon On Insulator material recently many of the component research is present in market for optical source and detector in system in
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package technology, so this design work as power divider and splitter. Carbon Nano Tube material based chip fabrication technology is future of recent
silicon technology. Here one step ahead the Carbon Nano Tube based optical coupler design will present for new idea in system in package technology which

https://www.libreriauniversitaria.it/optical-coupler-design-lavadiya-sunil/book/9786200467690

can help in future design of optical component and other parts of optical devices.
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Polarization of THz Signals Using )
Graphene-Based Metamaterial Structure | ©:e

Vishal Sorathiya and Sunil Lavadiya

Abstract Graphene-based Terahertz devices have attracted huge attention because
of their ultrathin design and tunable property. The graphene-based polarizer can be
formed using a single or multilayer of graphene sheet over the dielectric substrate. The
different shapes and size of the engraved graphene geometry make possible to design
different band and different mode of the polarizer which was ultrathin in design.
The graphene-assisted polarizer also has the tunable by various physical param-
eters such as chemical potential, frequency, scattering rate. The graphene-based
polarizer also provided unusual material properties like negative refractive index
which makes the overall polarizer structure a metamaterial device. The proposed
book chapter provides the fundamentals of graphene-based polarization devices.
The chapter includes the mathematical modeling of the graphene-based polarizers
devices and numerical investigation techniques used to identify the performance of
the graphene-based polarizer structure. The chapter also includes a detailed compar-
ative analysis of the previously published and available polarization devices in the
market.

Keywords Graphene - Polarizer - Terahertz - Tunability

1 Introduction

Metamaterials (MMs), a modern form of the artificial substance that was recently
investigated in terms of their non-traditional electromagnetic properties. These
features are used to achieve numerous results such as negative refractive index [1],
perfect lensing [2], bolometer [3], etc. On the other way, Graphene owns exceptional
optical, electrical, and mechanical properties, such as large young modules, high
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Paper ID: 89
Design of Shock-free Conical Nozzles
Shubham Maurya’, A Shaji', V Mahesh', C K Krishnadasan' and Levin G'
'Solid Propulsion and Research Entity, Vikram Sarabhai Space Centre (ISRO), Trivandrum- 695022, India

ABSTRACT

Conventional conical nozzles consist of a circular-arc throat profile with tangentially attached conical
section. This configuration leads to formation of a weak shock as reported in several earlier works.
This article presents a method that eliminates the weak shock by incorporating slight modifications in
the throat profile. The modified throat profile is analysed using method of characteristics (MOC) and
validated by inviscid computational fluid dynamics (CFD) simulation.

Paper ID: 95
Transition of Stratified-Wavy Flow to Intermittent Flow Pattern: Non-Linear Analysis of Pressure Fluctuations

Sunny Saini' Jignesh Thaker? and Jyotirmay Banerjee’
'Sardar Vallabhbhai National Institute of Technology, Surat (Guj.), India
2Adani Institute of Infrastructure Engineering, Ahmedabad (Guj.), India

ABSTRACT

Gas-liquid two-phase flow is commonly observed in petroleum and chemical industries. Stratified flow
pattern is simpler form of gas-liquid two-phase flow in which higher density fluid flows under the
lower density fluid with non-disturbed interface. Small alteration of flow rate, chemical and physical
properties of phases and pipe orientation or geometry leads to transition from stratified to wavy and
then intermittent flow. Intermittent flow is associated with sudden pressure surge, erosion-corrosion
and fatigue stress in the pipeline. This causes pipe failure at bend, T- and I-sections. Such failures lead
to hazards and economic losses for the industries. It is required to develop a realistic approach for
predicting the transition of such patterns in order to avoid intermittent flow inside pipe. In current
study, transition from stratified to wavy and then intermittent flow patterns have been identified
experimentally using recurrence network analysis of recorded pressure fluctuations for different flow
conditions. The recorded time series of instantaneous pressure fluctuations have been analyzed using
traditional recurrence quantification and recurrence network analysis. The two coefficients: recurrence
rate and entropy have been used for differentiating the dynamics between these two-phase flow
patterns.

Paper ID: 101
Relative study of a Plain Circular Bearing and Two-Lobe Journal Bearing lubricated with Micropolar Fluid

Puneet Mathur'? and Dr. Sandeep Soni®
'Department of Mechanical Engineering, Research scholar, SVNIT, Surat, Gujarat, India - 395007
’Department of Mechanical Engineering, Asst. Prof,, Marwadi University, Rajkot, Gujarat, India — 360003
3Department of Mechanical Engineering, Asst. Prof., SVNIT, Surat, Gujarat, India — 395007

ABSTRACT

The consequences of the performance characteristics of micropolar lubricant for a plain circular bearing
and two lobe journal bearing was investigated and compared with Newtonian fluid. Modified Reynold’s
equation with proper conjecture for both the bearing hydro-dynamically lubricated with Micropolar
lubricant is used to obtain the characteristics of fluid flow equation. Finite width bearing having L/
R=2 is solved by applying the FDM. The results show a strong influence on the load carrying capacity
of journal bearings by using micropolar lubricant for both the bearings. The statics characteristics i.e.
pressure, load, stiffness and damping coefficients and also dynamic characteristics i.e. critical mass,
threshold, whirl frequency ratio were evaluated for the eccentricity ratio of 0.3. The computational
result holds that the effect of micropolar parameters plays a very significant role on the performance
(static and dynamic) of journal bearing and also the stability of both the bearings is enhanced by using
micropolar fluid in comparison with Newtonian fluid.
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ABSTRACT — This paper represents test results of compressive and splitting tensile
strength carried out on the geopolymer concrete modified with three types of
recycled plastic forms (RPF). The RPF comprises powder, granules and aggregates
from polyvinyl chloride (PVC), high density polyethylene (HDPE), and post-
consumer road side plastic wastes (RPW) were replaced with the constituents namely
fly ash, sand and aggregates respectively. All three types of RPF were added in
varying proportions from 0% to 15% by weight of respective constituents of
concrete. The results revealed that splitting tensile strength increased up to 35%,
34% and 27% for RPF granules, powder and aggregates respectively at the dosage
of 10% of RPF as optimum fractions. The compressive strength was adversely
influenced by RPF powder and showed reduction at low rate. However, except the
powder form, the granule and aggregates showed excellent increment of strength up
to 30% at 10% dosage of RPF. It was concluded that the usage of RPF in aggregate
and granule forms at 10% replacement by weight of the conventional constituents
can be potentially utilized for Geopolymer concrete (GPC) and showed excellent
improvement of the strength properties.

Keywords — Geopolymer concrete, recycled plastic waste, compressive strength,
splitting tensile strength.

1. INTRODUCTION

Plastic is one of the most consumptive materials all over the world[1]. Management
and safe disposal of plastic waste has become a compulsion to keep the environment
clean and healthy. Utilization of plastic waste as construction material may be one
of the solutions towards green and healthy environment [2].

Cementitious concrete is one of the energy intensive materials being the second
major source of generation of carbon dioxide after automobile and needs an attention
to get an alternative. GPC prepared with industrial wastes namely fly ash and
alkaline activator has emerged as one such alternative to the cement based concrete
in recent decades. After being first coined by Prof. Glukhovsky in the former Soviet
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Union in the middle of 20th century, later in 1970s Prof. J. Davidovits [3-5]
researched on a chemistry of geopolymer binder and its application as a construction
material. Usage of pozzolanic materials viz. fly ash, red mud and alkaline activators
makes GPC an environment friendly and less energy intensive construction material.
Noticeable work has been carried out by many researchers on the usage of waste
plastic in concrete as well as in GPC. A. Bhogayata et. & all [6] tested the concrete
blended with recycled plastic and had a thickness of less than 20micron.Reduction
in strength up to certain extent was observed. Though it was still a bearable way of
disposal of plastic. Physical and mechanical behavior was tested for waste PET bottle
fibres used in conventional concrete by Luiz A. Pereira de Oliveira & Jodo P.
CastroGomes [7]. Zainab Z. Ismail and their fellow colleagues [8] used waste plastic
in concrete mixture as aggregate replacement, it is mentioned that, the compressive
strength values of all specimen containing waste plastic likely to decrease below the
values for the reference specimen, with increasing the amount of waste plastic at all
curing periods. This may be characterized to the decrease in the adhesive bonding
between the plastic waste surface & cement paste. R. A. Patel, Ankur Bhogayata and
their fellows [9] worked on Flexural response of Geopolymer concrete beam
containing metalized plastic waste, the stress strain behavior of beam was analyzed
which highlighted that, for analytical study moment resistance capacity was
decreased 12.92%, 4.54% and 3.72% in shear reinforced beam, over reinforced beam
and under reinforced beam respectively.

The objective of this experimental study deals with the assessment of addition of
recycled plastic forms (RPF) in GPC by replacing the conventional constituents for
the possibilities to utilize hazardous plastic waste as a construction material. The
polyvinyl chloride (PVC) waste recycled into powder form, High density
polyethylene (HDPE) pipes were recycled into granules of 2mm average size and
road side plastic wastes (RPW) melted to form lumps were grinded into 10mm
average sized particles (Fig.1) which were utilized in the fraction range of 0 to 15%
by weight of the conventional concrete constituents of GPC namely fly ash, sand and
aggregates respectively. The alkaline activator solution was produced by NaOH and
NaSiOs3 solutions as shown in Fig. 1.

2. EXPERIMENTAL PROGRAM

2.1 Material & Mix design

Recycled plastic waste was mixed as a replacement of Flyash, Sand and 10mm
aggregate, concrete mix was prepared using low calcium, Class F fly ash (ASTM-
C618) obtained from the Wanakbori Thermal Power Station, Gujarat, India, as it is
much preferred in making of GPC due to the high content of amorphous alumino
silicate phases and greater workability. Specific gravity of Fly ash used was 2.4. The
chemical composition of Fly ash was obtained by X-ray fluorescence test which is
shown in Table 1.
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Recycled plastic waste in different form was added as a partial replacement of
Flyash, sand and 10mm aggregate in variation of 0%, 5%, 10%, and 15% by weight
of conventional constitute. A combination of sodium silicate (Na,SiOsz) solution and
sodium hydroxide (NaOH) solution was used as the alkaline binder. It is proposed
that the alkaline binder needs to be rendered by combining both of the solutions
together at least one-day advance to use [10-11]. Table 2 shows mix design and
curing details adopted for this experimental work.

(@) PVC Powder (b) HDP Granules (c)RPA Granules (d)NaOH Pellets  (e)Na,SiOs
Figure 1 Material Used

Table 1 Chemical analysis of Flyash Table 2 Mix Design and curing details

Oxid Percentage Constituent Value Unit
xide (%) -
Fly Ash 368 kg/m
Silica (SiO,) 50 Sand 554.4 kg/m?®
10 mm
Alumina (A|203) 28 aggregate 443.52 kg/m3
20 mm
Ferric Oxide (Fe,O3) 12 aggregate 850.08 kg/m?
i 3
Calcium Oxide (CaO) 6.5 Na%jzssci)(l)lguon 14368 tg;ms
Magne:/il urg Oxide 06 Extra water 29.44 kg/m?
(MgO) NaOH Molarity 16 Molar
Sodium Oxide (Na20) 0.2 Teﬁggrr;gtjure 100° Celsius
Titanium Dioxide . Oven
(TiO,) 0.1 Type of curing Curing
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2.2 Tests

A. Strength Test of hardened mass

The mechanical strength of Geopolymer concrete with and without plastic waste was
measured by conducting compressive strength test and splitting tensile strength test
as per the standard mentioned in 1S 516 — 1959. The results of Compressive strength
and splitting tensile strength for GPC modified with different proportions of RPW
are shown in figure 2 and figure 3 respectively
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Figure 2 Compressive strength test results
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Figure 3 Splitting tensile strength test results
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3. RESULT DISCUSSION

An analysis was made on the strength characteristics by conducting the experiment
on GPC cubes and cylinders with PVC powder, HDP granules and RPA, which
shows following results,

Compressive strength of the concrete increases when the percentage of
replacement of plastic granules is increased up to 10%, this can be explained
as the better packing and rearrangement of the RPF aggregates particles in
the concrete, then after compressive strength decreases

Maximum compressive strength obtained 49.9 N/mm? at 5% plastic granules
replaced with 10 mm aggregate followed by 49.2 N/mm? at 10% Plastic
granules replaced with 10 mm aggregate at the age of 7 days of curing in
GPC.

Split tensile strength of the concrete increases when the percentage of
replacement of plastic granules is increased up to 10%, then after split tensile
strength decrease. It was observed that the plastic granules increased the
crack resistance of the hardened mass due to its better bonding capacity with
the other constituents.

The presence of plastic granules in GPC prevents the sudden break and
increases the fracture properties of the material

4. CONCLUSION

Following conclusions could be made based on the experimental study:

The incorporation of HDP granules, PVC powder and RPW in GPC as
replacement of sand, flyash and natural grit by 10% by weight exhibited
excellent improvement in splitting tensile strength

The incorporation of RPW in GPC as replacement of natural grit by 10% by
weight exhibited excellent improvement in compressive strength.

The experimental study showed potential of the utilization of plastic waste
in GPC. The present study could provide a base for the future experimental
works in the field.
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Abstract

A novel structure of microstrip patch antenna is
presented for high gain enhancement and
broadband wireless applications. The manuscript
describes a comparative analysis of the patch
antenna with the multiple split-ring resonators
loaded patch antenna. The design performance
was examined using different parameters like
return loss, frequency resonance, voltage standing

wave ratio, gain, and directivity. Gain
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ABSTRACT

This paper represents test results of Rapid Chloride
Penetration Test (RCPT), Acid and Sulphate attack test
carried out on the concrete containing used foundry sand
(UFS) replaced with fine aggregate. UFS is major
byproduct of metal casting industry. During the
experimental work, the replacement of UFS from 0% to
100% of weight of fine aggregate in concrete without any
replacement of material. Water cement ratio is fixed 0.50
for M25 grade of concrete and perform the above tests,
the results revealed that percentages of replacement of
used foundry sand was decreases from 0% to 60%,
chloride penetration was decrease as compare to normal
concrete test result, but after 60%, chloride penetration
slightly increases but not more than control mix. Acid
cured cube strength was increases up to 20% and then
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after starts decreasing up to 100%. Sulphate cured cube
strength was increases up to 40% and then after starts
decreasing up to 100%. So, as we increase the percentage
of used foundry sand there was an increase in durability
property of concrete.

1. INTRODUCTION

Ferrous and non-ferrous metal casting industries produce
several million tons of by-product in the world. In India,
approximately 2 million tons of used foundry sand is
produced yearly. Used foundry sand (UFS) is major by-
product of metal casting industry and successfully used as
a land filling material for many years. But use of UFS for
land filling is becoming a problem due to rapid increase
in disposal cost. To use the UFS in large volume, research
has been carried out for its possible large-scale utilization
in making concrete as partial replacement of fine
aggregate.

Rafat Siddique and team evaluated durability properties
of concrete containing used foundry sand as partial
replacement from 0% to 60% with fine aggregate and
concluded that concrete with foundry sand mixes showed
good resistance to carbonation and rapid chloride
penetration resistance was observed under the category of
very low [1]. Gurpreet Singh and their fellows
investigated durability properties of concrete mixtures, in
which natural sand was replaced with five percentage
(0%, 5%, 10%, 15% and 20%) of waste foundry sand
(WFS) by weight and showed that WFS decreased the
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chloride ion penetration in concrete [2]. Eknath and their
fellow investigated the comparative study of the
properties of concrete containing ferrous & non-ferrous
foundry waste sand replaced with four (0%, 10%, 20%
and 30%) percentage by weight of fine aggregate &
results showed that water absorption is minimum with
20% ferrous WFS & with 10% nonferrous WFS [3]. All
the researchers reported that WFS can be suitably used in
making structural grade concrete.

The objective of this experimental study deals with the
assessment of durability properties of UFS replaced with
the conventional constituents in concrete for the
possibilities to utilize industrial waste as a construction
material. For this experimental investigation, industrial
waste like UFS that might have no potential application
except land filling was collected from local industries
nearby the Rajkot city.

2. EXPERIMENTAL PROGRAM

2.1 MATERIALS USED:

Locally available river sand was used as fine aggregate as
per IS 383:1970 and UFS collected from Shiji Industry
nearby Rajkot city was used as replacement of natural
sand, crushed angular aggregate with maximum grain size
of 20 mm and downgraded was used as coarse aggregate
as per IS 383: 1970, Portland Pozzolana Cement (PCC)
conforming to IS 1489 (Part 1): 1991 was used obtained
from ultratech cement.
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2.2 TESTS

A. Rapid Chloride Penetration Test

This test performs as per the ASTM C 1202 at the age of
56 days. This test method covers the determination of the
electrical conductance of concrete to provide a rapid
indication of its resistance to the penetration of chloride
ions. The test method also provides an indirect measure
of the permeability of the concrete, a critical parameter in
all durability-related distress mechanisms. The lower the
permeability, the longer the concrete will survive
chemical and environmental attack.

1200.00
1000.00

800.00

600.00
400.00
200.00 l |

0.00
0 10 20 30 40 50 60 70 80 90 100
W RCPT Values 1008.27 848.52 694.26 543.51 451.71 425.88 263.70 361.08 412.65 668.34 732.96

Charge Passed (Coulombs)

% replacement of used foundry sand

Figure 1 RCPT Test Graph

B. Acid Attack and Sulphate Attack Test

For determining the resistance of concrete specimens to
aggressive environment such as acid attack and sulphate
attack, the tests have been performed at the age of 56 days.
The cubes were cast and kept at a temperature of 27°C +
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2°C for 24 hours. After 28 days of curing, the cubes were
immersed in a 5% concentrated sulphuric acid (H2S0.) &
5% hydrochloric acid (HCI) by weight of water for acid
attack test and the other cubes were immersed in a 5%
sodium sulphate (Na,SO.) solution & 5% magnesium
sulphate (MgSO.) by weight of water for sulphate attack
test. After 56 days of curing weight difference and the
compressive strength of cube were measured.

40.00
35.00
30.00
25.00
20.00
15.00
10.00

5.00

0.00
0 10 20 30 40 50 60 70 80 90 100
= Normal 30.40 31.08 31.96 32.68 34.17 3260 30.94 30.04 29.86 28.88 27.96

Acid Attacked 3111 3349 3217 30.38 2862 2597 2433 2371 2286 2121 2111
Sulphate Attacked 33.14 33.34 3571 37.37 39.91 3295 31.26 30.96 29.04 2590 22.81

Compressive Strength
(N/mm?)

% replacement of used foundry sand

Figure 2 Acid & Sulphate Attack Test Graph

(@ RCPTDisc (b)) Acid  (c) Sulphate
Specimen Cured Cube Cured Cube

Figure 3 Experimental Test Specimens

Marwadi University 87



3. CONCLUSION

Following conclusions could be made based on the
experimental study: (1) The incorporation of UFS in
concrete as replacement of natural sand exhibited
excellent improvement in durability. (2) The
experimental study showed potential of the utilization of
industrial waste in concrete production. The present study
could provide a base for the future experimental works in
the field.
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DIFFERENT STRENGTHENING PATTERN USING GFRP

SANDEEP AGHARA!, TARAK VORA?

1 PG Student, Department of Civil Engineering, Marwadi Education Foundation
2 Associate Professor, Department of Civil Engg., Marwadi Education Foundation

ABSTRACT

This paper presents the results of the experimental investigation of the beams subjected to
torsion. Strengthening of the beams will be done using glass fiber reinforced polymers
(GFRP) sheets with different strengthening patters. Total five typical beams are to be cast
in which one beam will be kept as reference beam without any strengthening and other
beams will be applied various strengthening patters. These four different strengthening
patterns are namely full wrap (WF90°), partial wrap (WP90°), cross pattern at 45° (X45°)
and inclined pattern at 45° (\V45°). It is observed that maximum additional capacity is
achieved in WF90°; however, X45° is the most effective pattern amongst all considered in
this study.

Keywords: Torsion, Beams, Strengthening of Structures, GFRP Laminate

1 INTRODUCTION

Structural strengthening of the existing structure is the need of today which is the
continuous process nowadays [1]. In many situations arises like accidental loading,
overloading seismic loading or structural distress due to which structural strengthening is
required [2-4]. FRP strengthening of the structures is the most favorable method of
strengthening nowadays due to a safe, reliable & convenient method of application, light
in weight, higher strength, high chemical resistance and moldable in any shape [5]. Type
of strengthening method depends on the type of damage like flexural, shear or torsional.

Repair and rehabilitation of engineering structure may prove more economical over
reconstruction [6]. Previously the retrofitting of the structure was done by replacing inferior
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quality or damaged concrete and steel bar by another new steel bar or by some potential
material. Hence, considering all the advantageous properties this option of strengthening
is the most economical one.

Torsion in the structure is very typical phenomena which take place due to the
imbalance of stiffness about joints, in case of the beam to beam connection or structure is
subjected to seismic loading particularly the corner elements. Many times, torsional effects
in such cases are not considered or ignored in analysis and failure or distress takes place
due to this. Appropriate strengthening pattern should have been applied to restore the loss
of strength. Total five beams are considered in this study with the same configuration from
shape, size, concrete grade and reinforcement point of view. Here, in this study the elements
are strengthened in torsion with different strengthening schemes and best effective
approach is derived.

2 EXPERIMENTAL PROGRAM

Design parameters of all the beams cast are mentioned in Table 1. The first beam is
kept as reference beam without any kind of strengthening. The second beam is applied with
fully wrapped with GFRP sheet in the perpendicular direction of the axis of the beam
(WF90°). The third beam is strengthened with partially wrapped with 10 cm wide GFRP
strips at an interval of 10 cm at 90° to the axis of the beam (WP90°). The fourth beam is
wrapped with 10 cm wide GFRP strips at 45° to the axis of the beam in V shape at the
interval of 10 cm (V45°). While in the last case, X pattern is formed with 10 cm wide strips
(X45°). These all five beams are applied with torsional moment up to failure.

Table 1: Design Parameter of Beams

Parameter Value
Torsional Moment (kN m) 18
Width of Beam (mm) 180
Depth of Beam (mm) 230
Top Reinforcement 3#16
Bottom Reinforcement 3#20
Stirrups #10 @ 150 mm c/c

2.1 Material Properties

The beams are cast using M25 grade of concrete. Various properties of the ingredients
like cement, sand, and aggregates are derived in the Material Testing Laboratory of
Marwadi Education Foundation. The casting of beams is done using machine mix concrete.
Properties of the GFRP laminates are shown in Table 2. A special type of epoxy is used to
apply laminates on the beams. Properties of the epoxy used are mentioned in Table 3.
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Table 2: Properties of GFRP Laminates

Properties Value
Thickness per ply 0.358 mm
Ultimate Tensile Strength 2300 MPa
Rupture Strain 0.045 mm/mm
Modulus of Elasticity 76000 MPa

Table 3: Properties of Epoxy Resin

Properties Value
Mixed Density 1,16 kg/lit.
Vol. Solid 100 %
Mixing Ratio by Weight Part A:B =100:34.5

Consumption 0.4 to 1.0 kg/m?
Pot life 65 min at 30°C
Tensile Strength 45 MPa

2.2 Test Setup

Two brackets are made from C-sections in the institute workshop with variable internal
gaps to accommodate different sizes of the beam which are applied at the ends in opposite
directions. One cross girder is placed over the ends of the brackets. Finally, loading is
applied at the center of the cross girder so that it would transfer equal load on either side.
Due to loading one bracket would rotate in a clockwise direction while other would rotate
in an anticlockwise direction. The loading frame used is of capacity 550 kN. A testing
arrangement under torsion is shown in Fig. 1.

B

151110 100

Fig. 1: Test setup for beam subjected to torsion.

2.3 Experimental Results
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All the five beams are tested in loading frame with a rate of 0.5 kN per minute. During
testing close observation is made for the first crack developed. Twisting angle of the beam
during the test is also observed for all at ultimate load. All the beams are initially designed
for a torsional moment of 18 kNm. It is observed that what additional capacity of carrying
torsional moment due to different strengthening pattern is achieved.

Fig. 2: Strengthening Pattern and Failure of N1
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Fig. 5: Strengthening Pattern and Failure of V45°

Fig. 6: Strengthening Pattern and Failure of X45°

Structural elements subjected to torsional moments are subjected to shear and diagonal
cracks as observed and the beam fails in shear ultimately. Fig. 2-6 shows schematic diagram
of strengthening pattern and their failures. As expected, the first crack is observed at 16.9
kN in the reference beam. Torsional capacity at this load is 20.28 kNm at this level
compared to design moment of 18 kNm. Hence, 20.28 kNm is the actual torsional capacity
of all the black beams and moments in addition to that is the contribution of the GFRP
strengthening. Table 4 shows the cracking load, ultimate load, cracking moment, ultimate
moment and twisting angle of all five beams.

Table 4: Test Results of All Beams

Cracking Ultimate Cracking Ultimate Twist  Additional

Beam Load Load Moment  Moment Angel Capacity
(kN) (kN) (KN.m) (kN.m)  (Radian) (%)
N1 16.9 40.8 20.28 48.96 0.104 --
WF90° 22.6 55.9 28.52 65.08 0.251 40.63
WP90° 18.4 42.3 22.08 50.76 0.157 8.88
V45° 20.5 49.8 24.60 59.76 0.209 21.30
X45° 21.8 52.4 26.16 62.88 0.244 28.99

But obvious maximum additional capacity is achieved in WF90°. This is because the
full wrap is applied on the beam which has provided full confinement to the beam. Also,
maximum GFRP sheet has been consumed, whereas, minimum additional capacity is
achieved in WP90°. Material consumed in case of WP90° and V45° is almost same but V45°
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has performed better because of the orientation of GFRP sheets. Critical shear is directly
converted into the axial tension of the GFRP sheets, which has improved the additional
capacity. X45° with additional capacity of 28.99% has performed in best effective manner.
This can be suggested as the best option amongst the patterns considered in this study.

3 OBSERVATIONS AND CONCLUSIONS

Important findings derived from the experimentation are summarized below.

All the beams are failed in diagonal shear cracks developed due to torsion. Hence, it
can be seen that the assembly generated by the candidate has performed well and
applied pure torsion to all the beams.

No flexural or shear cracks are observed in any of the beams, beams failed due to
torsion only. Delamination of the GFRP sheets are observed and then cracks developed
in the beams in the majority of the strengthened beams.

The best performer pattern amongst all is full wrapping in the beam WF90°. 40.63%
additional torsional capacity is observed in this case.

X wrapping has performed well in the best efficient way with an additional capacity of
28.99%. Although, additional capacity is less compared to full wrap, however, material
consumption is low compared to that. Hence, this type X45° can be considered as the
best option for the torsional strengthening.

V45° has an additional capacity of 21.30% which is again good compared to other
option WP90° with same spacing of sheet and the same thickness of strips aligned
vertically.

The lowest performer in comparison is WP90° with additional capacity of 8.88% where
the strips are aligned vertically.
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Terahertz Antenna: Fundamentals, )
Types, Fabrication, and Future Scope hesk i

Sunil Lavadiya and Vishal Sorathiya

Abstract Terahertz technology has grown in popularity in recent years due to the
rapid development of wireless communication applications. To begin, the evolution of
Terahertz antennas is briefly studied, and the fundamental concepts of THz antennas
are employed. THz antennas are then classified as dielectric antennas, metallic
antennas, recent novel material antennas. Following that, the most recent scien-
tific advances in THz horn antennas, photoconductive antennas, on-chip antenna,
microstrip antennas, lens antennas, on-chip antenna, graphene sheet-based THz
antenna will be discussed. The technological challenges like the smaller size and
relatively high loss for the developing THz antennas are addressed, along with
promising methods. This chapter also discusses THz antenna designing technology
and the critical problems and potential study directions for THz antennas. THz tech-
nologies open the new door for the application like radio astronomy, radar imaging,
remote sensing, graphene-based plasmonic resonator, broadband communication,
high data rate, high switching RF components, and fast-pulse optical time-domain
spectroscopic techniques.

Keywords Terahertz antennas + Quantum cascade laser + Photoconductive
antenna + Technological challenges « Graphene

1 Introduction

The popularity of wireless communication gadgets and the huge data traffic have
reached a new era of accelerated growth [1]. A vast number of systems are now
moving from PCs to cellular devices like mobiles, which are easier to bring and run
in real-time, however, these conditions often results in a quick rise in data usage
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Abstract.In this communication, we report the results of the studies on the grain boundary (GB) effect on the structural,
microstructural and transport properties of nanostructured PrMnO; (PMO) manganites synthesized by acetate precursor
based sol — gel method. As synthesized PMO samples were sintered at various temperatures to understand the role of
sintering temperature in modifying the structure — property correlations in the context of GB effects. Structural analysis
using X-ray diffraction studies reveal the single phasic nature of all the PMO samples while TEM analysis reveals
uniform particle size distribution with agglomeration effect observed in samples sintered at higher temperatures. SEM
micrographs depict the increase in grain size with sharp grain boundaries in the samples sintered at a higher temperature.
Size-dependent resistivity behavior of the PMO samples have been understood in the light of grain size modification and
GB effect.

INTRODUCTION

ABOs type perovskite oxides exhibit several interesting features of fundamental as well as technological
interests. The rare earth perovskites, ABOs, have been intensively studied because of a large variety of physical
phenomena such as superconductivity, ferroelectricity and colossal magnetoresistance (CMR) [1, 2] exhibited by
them. In all these phenomena, the electronic properties are intimately related to the lattice. Many of the interesting
phenomena involve a complex interplay between the spin, charge, and orbital degrees of freedom, accompanied with
subtle displacements in the crystal lattice. With the divalent doping, normally alkaline earth element specially Ca,
Sr, Ba, Pb, etc, creates remarkable modifications electrical, transport and magnetic properties like metal to insulator
transition (M-I), paramagnetic to ferromagnetic transition (PM-FM), charge ordering (CO) state with one more
magnetic transition ferromagnetic to antiferromagnetic transition etc. PrixCa,MnO3; (PCMO) does not show high
conductivity associated with ferromagnetism in a cubic or rhombohedra phase. PCMO shows insulator-metal (I-M)
transition under applied magnetic fields [3, 4]. Due to the smaller size of Pr as compared to La, change in the
structural properties exists [5]. The ferromagnetism appears due to the high intrinsic magnetic moments of Pr in Pr
based manganites. Keeping in mind all the above important features, aspects and observations on mixed valent
manganites and especially on Pr based systems, in this communication, structural, microstructural and transport (p—
T) properties of the sol-gel grown PMO nanoparticles have been studied in the light of GB and size effects.

Functional Oxides and Nanomaterials
AIP Conf. Proc. 1837, 040038-1-040038-4; doi: 10.1063/1.4982122
Published by AIP Publishing. 978-0-7354-1507-2/$30.00

Marwaglddgiversity 99



EXPERIMENTAL DETAILS

Single phasic pure PMO samples were synthesized by employing acetate precursor based sol-gel method [6, 7].
High purity Pr acetate [Pr(CH3CO,); x XH»>0] and Mn acetate [Mn(CH3CO»), x 4H,O] were taken as starting
materials in appropriate stoichiometric ratio and respective mixed solutions were heated and stirred using magnetic
stirrer at ~ 95°C for ~ 2hrs and heated at ~ 250°C for ~ 12hrs on hot plate to evaporate the water content from the
solution. The brownish colored powder was then calcined at 350°C in a furnace for 6hrs. The final black powder of
PMO was then pressed into the pellet followed by sintering at different temperatures (700(P7), 800(P8), 900(P9) and
1000°C(P10)) for 12hrs. All the samples were characterized by their structural properties using X-ray diffraction
(XRD) measurements at room temperature. To understand the particle size and size distribution, transmission
electron microscopy (TEM) has been carried out. For surface morphology, scanning electron microscopy (SEM)
measurements were carried out at room temperature. Transport properties were studied using standard four-probe dc
method in the temperature range: 200 — 300K, since below 200K, resistance measurement limit was reached.

RESULTS AND DISCUSSION

Figure 1 shows the XRD patterns of all the four PMO samples understudy. All the samples possess single phasic
nature without any detectable impurity within the measurement range. Peaks in the XRD patterns shift toward lower
20 indicating an enhancement in lattice parameters and unitcell volume with increase in sintering temperature.
Crystallite size (CS) have been calculated using Scherrer's formula [CS = 0.9 A / B cos8] for all the samples. CS
increases from~29nm (P7) to ~41nm (P8),~49nm (P9) and~65nm (P10) with an increase in sintering temperature.
Enhancement in CS with sintering temperature can be ascribed to the agglomeration effect between the two or more
crystallites resulting in the larger crystal formation. Fig. 2(a) & (b) shows the TEM images of P7 and P10 samples

sintered at lower 700°C and higher 1000°C temperatures.
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FIGURE 1. XRD patterns of Sol-Gel grown PMO manganites sintered at different temperatures.

It can be seen from Fig. 2(a) & (b) that, particle sizes for presently studied PMO manganites are in the nanoscale
range. Sharp size distributions can also be seen in Fig. 2(a), for both the sintered samples. Particle size increases
with increase in sintering temperature which may be due to the removal of boundaries at higher sintering
temperatures. One can notice that the particle morphology looks like distorted in nature, as shown in TEM image of
P7 in Fig. 2(a). This distorted morphology is removed in higher temperature sintered samples. Clear (distortion free)
image of TEM can be seen for P10 sample in Fig.2(b). In both the samples, the homogenous growth of the particles
can be seen in the TEM images. In order to understand the effect of sintering temperature on the grain morphology
of the presently studied nanostructured PMO manganites, SEM measurements were carried out at room temperature.
Fig. 2(c) & (d) shows the SEM images of P7 and P10 samples. It can be clearly seen from the SEM images that
grain size increases with increase in sintering temperature due to agglomeration effect and hence number of grain
boundaries gets suppressed. Also, in higher temperature sintered sample (P10), grain boundaries are slightly clear as
compare to those in that P7. In general, XRD, SEM, and TEM studies show, that sintering temperature provides
thermal energy to the smaller crystallites (XRD), particles (SEM) and grains (SEM) which get agglomerated

resulting in the large sized crystallites / particles / grains by removing the distorted boundaries between them.
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FIGURE 2. Typical TEM images of (a) P7 and (b) P10 and SEM images of (c) P7 and (d) P10 for Sol-Gel grown nano
PMO manganites sintered at 700°C and 1000°C.

Figure 3 shows the temperature dependent resistivity of presently studied nanostructured PMO manganites
sintered at different temperatures. All the four samples exhibit insulating nature throughout the temperature range
(200 — 300K) studied. This can be due to the strong effect of Mn*" Jahn — Teller ion induced distortion in MnOg
octahedra. Resistivity increases with increase in sintering temperature which may be due to the increased insulating
grain size and a reduced number of distorted conducting grain boundaries. This suggests the effective structure —
property correlations in the presently studied nanostructured PMO samples.
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FIGURE 3. Temperature dependent resistivity for sintered nanostructured PMO manganites at different temperatures.

CONCLUSION

In summary, we have successfully synthesized single phasic PMO, using low cost Sol — Gel method which were
sintered at different temperatures. XRD reveals the single phasic nature without any detectable impurity. Crystallite
sizes were found to be in between ~29 to ~65nm range. Size of the particles gets enhanced with increase in sintering
temperature mainly due to agglomeration effect between smaller particles at higher sintering temperatures. High
resistive nature and insulating electronic phase has been discussed in the context of a strong effect of Mn3" Jahn —
Teller ion induced distortion in MnOg octahedra. Variation in resistivity with sintering temperature has been
understood based on increased insulating grain size and reduced number of distorted conducting grain boundaries in
higher temperature sintered samples and suggesting a strong structure — property correlations at nanoscale level.
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Chapter 18

tainable Product Development: A Tool to
Sl:ng; people, Planet and Profit in Covid World,
\Man

Dr. Rhuta Mehta' Ms. Nirali Karia?

Abstract

qustainable products can be .defming as th.ose products: that are
Jffering an environmental, socEIaI and economic proﬁts wh.lle caring
for the public health and environment over thelf whole life cycle,
fom the mining and getting of the raw materials until the final
disposal of the products developed.
Sustainable product development has marked its importance and
presence during the pandemic time where, Covid-19 has created
massive destruction and disturbance at an international level that
has changed the entire socio-economic system that results in the de-
globalization of almost all economic activities. Economies of all
over the world have been impacted due to Covid-19 in the almost
all the business including production, retail, hospitality.
entertainment, aviation etc.
The purpose of this research topic is to comprehend and draw the
allention towards the importance of sustainable product
development, and its role as a tool to manage the 3P’s i.e. People,
Planet and Profit in Covid world even to identify the loopholes.
grtigr;\;]eirsaj[ion with all those founders of such products and the
o ‘iatlo-ns, It has been observed that such entr.eprenet.lrs. even
orking hard, are facing the resistance while putting their

WSlainable products in market. The issue is not related to the
\\.—_—_—_

{im
:I;atcully of Management, Marw
Yelf-employe - Veraval, India

adi University — Rajkot, India
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development OF manufacturing of sustainable products, but it i
about the lack of awareness among people about such products,

Introduction

In the perspective of the prefa(':e provided by the Charter of the
United Nations, development 1S dt?ﬁned as the cndgr.semt?nt of
social progress and enhanced_quallty stan.dards of living in th_c
larger autonomy. This extensive .expl:':almano.n of c'juevelopment_ is
cor?voluted by adding the adjective "sustainable". The earliest
meaning of sustain is to support, or to uphgld tlje course ‘of or.to
keep into being. Where the one more meaning is to provide with
food and drink, or the necessities of Infe. Still anther deﬁmtlon. is
to endure without giving way or yieldmg.. The point to emph:agze
here is that the term ‘sustainability’ has ldt?ologlcal and pollt.lcal
content as well as ecological and economic content. There 1:5 a
struggle, worldwide, to determine hoYv ‘sus.talnable Fievelopment or
‘sustainable capitalism' will be defined in the discourse on the
wealth of nations (ibid., p. 153). . :

Popular mythology suggests that there is mostly one env1r0nme'ntz'1|
movement, that it began with Earth Day in 1970, and. that it is
mainly concerned with preserving extra-urban nature (W1Id.crness).
Improved environmental performance of products apd services has
lately become one of the major tactical and operational targets of
producers. This is because of the influences fr.onjl different
stakeholders including government, consumers, societies and the
business partners. Markedly, diverged producers differently
executed their environmental practices for sustainable product
development depending on various driving factors such as customer
awareness about it, legislation, economical reimbursement and
competitive strategies, etc. _
During the time of covid, we have lately realized that few practices
of living the life followed by our ancestors were something
important which were directly and indirectly affecting and was
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il maintaining our heaC:th as lwcll aT th)e environment.

ying 8™ that were SO normal an regid et the early days have
jces ing called innovation and or maybe we can

o urn J of living life today.Sustainable product development
it the tre qow becoming 2 tool to manage the people, planet
at e Isthe times of covid. Like there were lot many people
ofit 1N bs during covid and then there were the other few

wh . o5 came 0 an end due to covid. In such a time, the
whose busmewere made out of certain things which aren't harmful
products tf}a:f and were under the head of sustainable products:
o the SOCI€ ])e and such organizations grew pretty in these times.
PW’efi Ly ;0 uite a normal thing to use the cow dung as a "dhup"
]1|ke ltjitigk) 0 the earlier times, but covid now taught our
g::::lastion (0 use it as one of the best ways to improve your

breathing and maintain immunity.

Literature review: | |
One of the most recent developments in the emergence of the

concept of "sustainable product development" which deals with
elementary demands, essential product functions, and the system in
which product function, the nature, availability, and selection of
resources, and the distribution of those resources among nations and
generation. In the last ten years, many companies all over the world
have become aware of the fact that both economically and
ecologically, proactive policies and preventive measures are far
more aftractive than after-the-event and end-of-pipe technologies.
Asaresult, the 'pollution prevention' concept became increasingly
popular (J.C. Van Weenen, 1995)
ga;ctjlft generally meant for d.iscarding because it acts as a source
i othe:on (Pongracz & Pohjola 2004). However, if it is used in
e (gocess such as feedstock it may b:e considered as a co-
e own 2003). For.example; In India, 69.9% population
rural areas (The Hindu 2011), where a cow is major cattle
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and generates 9 15 kg dung/day (Werner, et al. 1989; Byqy, -

2013).

The need for
design and deve
discussed for more

introducing environmental requirements into th
lopment of new products has already bccﬁ
than a decade (Pezzoli K., 1997). Environmenty|
requirements are mainly considered as an unavoidable "mug"
which generates additional design constraints and increases the cos;
(Bhamra TA 1999, Borland 1998, Fiksel J. 1996)

Current practices of product development in - manufacturing
companies are still predominately based on traditional cost/profit
models (Asiedu Y, 1996) aiming at the high quality of product at a
low cost and high profit. Users learn about products, their
environmental, societal, and economic impacts and their use, and
environmental aspects of changes in consumer behavior, and they
develop ideas on how (o influence corporate strategies. It is argued
that too close a link to customers may hinder innovations as the
company may only pay attention to current customers (Christensen
and Bower. 1996, Danneels 2003) resulting in a strong niche
orientation. (Brockhoff, 1997,1998)

Objectives of the study
| To understand the significance of sustainable products and

their' design development for people, the planet, and profit.
2. To understand the purpose and process adopted by the
various companies for sustainable product development.
Research methodology
Qualitative research has been carried out to fulfill the stated
objectives. Through telephonic interviews of ten entrepreneurs
engaged in sustainable product development and production, the
required data has been collected. Interpretation is based on
researchers' own perception and understating.
Analysis
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i< included the details collected from those
cearch ,.\nl‘.‘-“l“\li'ncludcd their product line, financial support. and
1\‘;’“[,.‘,{“;-5. whic 1‘.d€'~1 about the start-up and their customer pool.
“\l,rgc. inception is the inventor of India’s first handmade recyclable
- G““km:tl‘of cow dung. These papers consist of seeds of
plf‘t:,:\i\n that will grow in plants of Tulsi, Gander, Cumin.
:l;ELs:JCh plants aﬂ<.:r.beingf dumped. .
product line by Gaukriti: This comp.an)-.has come up with
. vations in more than 70 products which }nclude bags, bangle
lnnvm:-lqlendars. diaries, envelopes, and wedding cards and so on.
t{;:;-":g the hard times of covid, they also came up with masks lnflde
autof cow dung papers including the vegetation seeds too. Before
the festival of Raksha Bandhan arrives, they also start

manufacturing the rakhis made out of cow dung which are plantable
{00,

>
C
st

Interview Gist:

Inour conversation with Mr. Bhimrao Shar
production of such an innovative product
hol an easy task. The idea behj
WVas protecting the cows fr
whi}e she is not giving
tvironment, We came to
aving the milk or give
uru}g such times the C
feedmg the cow in the s

ma, we analyzed that the
as cow dung paper was
nd coming up with such a product
om not being taken care by the owners
milk and the second was protecting the
know that there are times when cows stop
the least milk than its average capacity,
OW owners either leave the cow or stop
Thisisrwh ame amount that it needs on its daily basis.
ot gettinuy’ there were ot many cows foun.d on the .road who were
Making = Proper food and shelter. By coming up with a concept of
o Vthpeapers from cow f:lung, COW now became a monetary source
theiy cown she is not giving milk. Hence, the least owners now let
Talking STun on the roaq. .
COottop about the Manufacturing of paper; along with cow dung,
Waste is also the other raw material that is used. Out of 40
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Kgs of cow dung and the basic raw materi
manufactured at the unit of Gaukriti, thigllzl’inli]f?cligs of
24 trees are cut down to manufacture at least 1000 k :r ;
the same time, the paper made at Gaukriti has 12 typges()rfp“fpcr. At
seeds including fruits and vegetables which are suitabl,_got differen
every different weather and soil condition. 0 8row in
The mgin reason Mr. Bhim rao hi ghli.ghts about least acceptance
sale of such products in our market is the lack of awareness amand
people about such products. There could be various ways thator}],g
suggests to push such products in the market and the governmeni
can play a big role in it, but we haven't reached there yet and sq
most qf the products that are manufactured are exported to Othe;
countries.
Resources: The main raw material for manufacturing these papers
is cow dung which is bought by Gaukriti at the rate of Rs. 10 perkg
from different cow owners. Along with that the cotton waste is also
bought and the seeds of different vegetation are also added in these
papers which makes the papers recyclable.
Customer Pool: In our conversation with Mr. Bhim rao, we
analyzed that as such there are no fixed and major customers to their
business. The handicraft stores can be a great medium to sell such
things but still, there is the least acceptance of keeping such
products even at the stores. The main selling at present is done
through online mediums like Amazon and Flipkart. Other than that,
a maximum of products are exported to different countries like USA
and Italy.
|. MKV Enterprise is a manufacturer and a supplier of Arecd
Plates, Bagasse plates, earthenware, Bamboo products
Fiber products, and Organic products.They are leading
merchant and trade exporters of such sustainable products:
e Product line by MKV Enterprise: The product rang¢
offered by MKV Enterprise is as below:
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products include bowls, cups, rectangle plates
plates, areca-shaped bowls, and square plates.

ind : :
i products include bowls, containers, meal trays,

qnd plates

. garthenware products include biryani pots. cooking pots,
3

" lay CUPS glass, flower pots, frying pan, ice cream pots,
itchen sets, long handle pots, diyas, rice cooker, S type
pots serving bowls, water filters, water jug, and water pot.

4. Bamboo products include bowls, glass, mugs, utensils,

water bottles and water glasses.

5. Coconut shell products include coconut shell agapai.

incense stick stand, bird feeder, bowls, designed bowls,
forks, earrings, candle holder, hair clips, ice cream bowl.
gift box, oval cups, salad cups, soup cups, semi-polished
cups, spoons, teacups, and wine glasses.

6. Banana leaf is the other product altogether that is exported

to Arabian countries.

Interview gist:
In a
maintaining and offering such a large range of products is not easy.
but still taking inspiration from his father; he is working to take this

conversation with Mr. Kamal Venu, we analyzed that

organization to a height. He tried and collects the maximum range

of such sustainable products under him so that such customers don't

have to keep searching in market for finding these products. There
are very few organizations in India that are working hard to bring
such products among us, make them available easily among us, and

%:(V Enterprise is one such among them.
A:e organization is particularly in the manufacturing of Earthen and
eca products, the other products are bought from different

m ! :
anufacturers and provided at this same platform for the ease of
Customers,
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The thing we analyzed and discussed here again was the |

awareness and acceptance for using such products in the ?Ck'of

market and so the maximum of the products are exported tndlan
countries like Europe, Australia, Israel, Canada, the US a3 ‘;ﬂt]hc

Arabian countries. s

Customer Pool: As in the case of Gaukriti, the major customers g

not Indians but the people in other countries so the export amou:

is higher than the local buying.

|. Other companies:

The other companies that we were able to understand and know
about were:

I. Plantable — This is into the making of recyclable papers
with seeds providing a range of papers, diaries and wedding
invitations.

Fabrefine — This is into recycling the old jeans into items

like handbags and other accessories for females.

3. Earthen — This is into manufacturing the products like
plates, bowls and spoons out of the palm leaves.

4. Dinearth — This is into manufacturing tableware and
crockery out of sugarcane bagasse pulp without any plastic
or wax coating.

5. Greenvale eco-products — This is into manufacturing the
products like plates and bowls from sugarcane wastage.

6. Champs Agro Unit — This is into the manufacturing of eco-
friendly handicraft items out of banana fiber like papers, gift
boxes, dairy covers, and other products from palm fibers,
and jute wine bags.

7. Green-o-Tech India — This is into collecting the paper
waste and converting it into stationery products. The other
initiative we would mention about them is they plant one
tree on recycling of every 100kg of paper waste.

8. Ecoware — This is into manufacturing the pro

12

ducts like

bowls, boxes, cups and plates out of common crop waste.
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, We analyzed and understood that there are
ig res® and the entreprencurs behind  such
fro = ganiZ of working on developing sustainable products
e ing and selling. And to our sur:prise. we came
{ of the products are that are manufactured by such
A ly. And in our conversation with such
alized that they are into exporting such
least awareness of such products in
that we realized is, there are least
(he government for push.'mg such products in the market.
4 has always been rich in terms of agricultural products
ustainable products are from agricultural by-products
4 other cuch things. So We have options always open for such
a!:gducts but it is just the lack of awareness of using such products
in our market and such products are in-demand in foreign markets

and S0 are exported in maximum numbers.

yalts are TR
repren® I, i
" gucts Just pecause there

I quntry. ThE other thing

erfl]ﬁs by
[ndia 18 a0

nd major 3

[mplications of the study:
With this research study, we analyzed that there are lot many

organizations coming up with the manufacturing of sustainable
products with a motive to protect Mother Nature and the interest of
our future generations. We as responsible humans shall support
spch business organizations by using such products a maximum of
times. Such organizations bring up not only innovations in products
but are also generating more employment opportunities. The profit
:}L{Ut only e?lmed ‘0 terms of monetary resources but also the
Ironment is protected and nothing can be a better profit than

imtcotmg the nature for future.
]ijii?:;xaa;;:fsays try1 and imitate the foreign markets and style of
from o Countr’ v;e ; ts;} saw that maximum products are _exp(?rFed
there for such Ydﬂ en people from our countr)./ are inquiring
products, but never took care of looking in our OWn
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country for such products. For now. exporti

maxin.]um is good, as the earning comes ilipt(z)rtl‘lgriig:}ecszfducts in
so ultimately our economy gets support and growth, Butency and
also focus on the point that we shall not earn Compromisinwe Mugt
health and not taking care of the environment that we live ii()n Py
We as researchers of this study will like to make points to the.f
entrepreneurs that; the coming generation will be more carefu?tme
concerned about protecting the environment and start using Siﬂi
products and promoting such products. Jumping into innovating and
bringing such products in the market right now may seem difficy|
but we are sure that the future of such products is going to be thé

brightest.
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S quse the very nature of ingredients is changing and now is in short supply. The indigenous nature of
aﬁ‘ecyfd P.eclm‘ changing because now those who are capable to buy synthetic colors arc resorting to using it and
ainting ‘-‘]a ;m one; who form the larger portion of the social fabric, are keeping away from practicing the art
the less ﬂﬁ‘ uwhich was at one time an integral part of their lives. Therefore the art forms arc on the verge of
and CummThis study discusses the nature and types of ethnic paintings of Jharkhand, Through a theoretical
C'\'“"_C“‘o"‘bq‘iluled by empirical evidence it delves on the effect of climate change on the environment and
enquiry Sull\" on thei'r art forms. The paper has implications for academicians, Govemment agencies and
Subseql;;:; and art lovers apart from environmentalists.
;f‘:a\r\vcord; indigenous, paintings, Jharkhand

Tracer based estimation of alteration in chemical weathering sourcing H' ion and water sources
in upper Chandra glacierized catchment
Naveen Kumar', A L Ramanathan'* and Shyam Ranjan’,
Jawaharlal Nehru University, New Delhi
*corresponding author: alrjnu@gmail.com

Abstract

Chemo-dynamics of glacier steam in upper Chandra basin has shown a significant variation in weathering
processes and ionic comgosition in 71'-ecent past decades. Multiannual record of hydro chemical indices
(Ca¥"+Mg"Na +K"), (Ca”/Na"), (Mg" /Na") and C-ratio) in association with negative mass balance indicate
the chemical weathering characteristics governed by carbonation via atmospheric CO, (CAC). During positive
mass balance, atmospheric mediated carbonation is either suppressed or dominant in association with sulphide
oxidation coupled with carbonate dissolution (SO/CD). Decadal late (2003-2015) variation of electrical
conductivity in melt water has shown a significant difference in statistics (P = 0.01 for both ions, significant at a
<0.05) as well as in percentage composition (92.14%) when compared to their early record. Decrease in ionic
concentration and uniform dominancy among ions (Ca’*> Mg** and HCO5> SO,%) is the indicative of increased
glacier discharge (dilution effect) and similar geology respectively. Thus, present study is focussed to identify
the major water source components that responsible for discharge in glacier stream. Possible water source
components (surficial melt, rain water and subglacial melt) bound to stream water were considered as end
member indices, mixing plot is generated among them where it is shown that all stream water get
accommodated inside the vertices of three end members. Further, isotopic values (3'°0) of rain water during rain
events abruptly effects the isotopic composition of stream water (rainfall-runoff characteristics) and thereby
Conﬂms itself as a water source components of the stream discharge during ablation season. Moisture sources
of rain water having the influence of Westerly’s and ISM along with the factors (temperature, relative humidity
and fi;mount effect) controlling its isotopic composition is also identified. The 8'%0 and d-excess variation in the
ramfall reflects that south west monsoon is spanning the short stretches during summer while rest of the period
1S influenced by mid-latitude westerly.

Key words: Chemical weathering, mixing plot, rainfall-runoff

Air Pollution “Holiday Effect” resulting from the Indian Color Festival

Nisarg Mehta*, Abhishek Gupta and Sneha Gautam
Dept of Environmental Engineering, Marwadi University, Rajkot, Gujarat, 360001
*Corresponding Author: nisargmehta36@gmail.com

This study focuge ) L . Abstract . .
during Ho; festivs lon the Investigation of !he variation of the concentration of air pgllumm (PMyg, PM; s & QO;)
o which sam lia at the Rajkot city, Gujarat, h']dla. There were 4 sites selected (i.e., 3 urban and 1 ‘run?l sng.),
Pollutapg waspcang: :Ias don? for the study period of 27 Feb 2018 to 3 Mar.ch 2918. 24 llxrs monitoring ‘tor
Was ygeq for the ;“el out using fine dust sampler for mass measurement while Airveda Air Quality Momtor
Urning g ho; have'a time POlll_ltam datg. It had been observed that due to sudden _shoc_k load due to bmmu:s‘s
Pre ang POst hol; fmi;’ resulted in hasty increment in fine particle concentration, which is reported even low in
and 414158 .\ C‘S"Vi*! days. PM, concentration, during pre and post holi was recorded as 35.348.13 }'lg/n}
*® H&/m’, which are under the Indian standards, whereas during holi 24 hr average concentration is
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This book is intended for the students of organic chemistry. Our text book
can serve as a supplement for Heterocyclic Chemistry lecture text book. It
can also be used as a ‘stand-alone’ text book for undergraduate and
postgraduate levels for all Indian universities. This book is written in the
form of "‘a lecture series’’ for easy reading and understanding. Numerous
Synthesis, Mechanisms and Reactions of various heterocycles (Quinolines,
Isoquinolines, Benzodiazenes, Benzo[b]furans and Benzo[b]thiophenes) are
provided throughout the textbook.| hope that this book will be very
helpful for the aspirants of all competitive exams related to chemistry like
IIT-JAM, CSIR-UGC (NET/JRF), GATE, SET, TIFR, BARC, IISc, DRDO,ONGC NPTC
etc.

Dr. Vishalkumar Purohit is working as an Assistant Professor at Shri A. N.
Patel P. G. Institute of Science and Research, Anand. He has obtained his
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In this book we have attempted to highlight the concepts of general
organic chemistry relevant to students of UG and PG levels of all Indian
universities. We have written this book in a readable and easily
understandable way. Numerous MCQs are provided throughout the book.
We believe that, this book will be very helpful for the aspirants of all
competitive exams like 1IT-JAM, CSIR-UGC (JRF/NET), GSET, GATE, TIFR,
DRDO, ONGC etc. The fundamentals of this objective chemistry are written
according to the need of the students. We have taken particular care to
ensure that the book is free of errors.

Niravkumar Sapariya is working as an Assistant Professor in N. V. Patel
College of Pure & Applied Sciences, Sardar Patel University,
VallabhVidyanagar, Gujarat. Presently he has been involved for teaching
organic chemistry in graduate & post graduate level. Due to his depth of
knowledge, he cracked NET-JRF, GATE and other competitive
examinations.
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Abstract

Cosmetology is the developing branch of science, having direct impact on the society. The cosmetic sector is interested in
finding novel biological alternatives which can enhance the product attributes as well as it can substitute chemical compounds.
Many of the compounds are having biological origin and are acquire from bacteria, fungi, and algae. A range of biological
compounds, like bio-surfactant, vitamins, antioxidants, pigments, enzymes, peptides have promising features and beneficial
properties. Moreover, these products can be produced commercially with ease. The review will encompass the importance
and use of microbial compounds for new cosmetic formulations as well as products associated with it.
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1 Introduction

Cosmetics products are the mixture of compounds derived
from either biological origin or chemical sources. Cosmetic
industry is remarkably prime marketed as over the counter
products [1]. However, there are limited guidelines which
regulates the full prescription of active ingredients as it is
usual cosmetic type formulation [2]. Also, cosmetic products
do not provide any monographs governing their formula-
tion and chemicals used, since cosmetic sector is not under
stringent control. The US Food, Drug, and Cosmetic Act
(FFDCA) in 1938 was first governing body to regulate the
key ingredients used in cosmetics industry [3].

Currently, international cosmetics market revenue is
estimated to increase up to $429.8 billion by 2022, with
compound annual growth rate of 4.3% during the period
2016-2022 (Research and Markets) [4]. The major global
cosmetics market is branched into America, Europe and
Asia—Pacific. Among Asia—Pacific countries, India repre-
sents emerging market for different cosmetic products and
has grown rapidly over the last few years. During past dec-
ades, India has witnessed a sharp influx of many interna-
tional brands in the biological derived cosmetic products.
Furthermore, the aggressive marketing strategy by the
companies, to use ecofriendly and ayurvedic ingredients in
cosmetic products have also significantly contributed in ele-
vating the cosmetic market [5]. These biologically derived
products have not only found an immense appeal among
urban and rural consumers but also in matured population
acquainted with the traditional herbal and ayurvedic ingre-
dients [6]. As per the statistic given by Confederation of
Indian Industries (CII), currently Indian cosmetic industry
is approximately 600 million US dollar and is expected to
grow by 15-20% annually.

Cosmetic products are, combination of chemicals, gener-
ally used to augment the appearance or odor of the human
body [7]. These products are mainly sold at retail counters
including super marts, exclusive brand outlets, mouth to
mouth and specialty stores. There is a considerable increase
in demand for cosmetics over last few decades owing to the
development of third world economy and improved stand-
ard of living and specialty stores. Furthermore, a shifting
preference of beauty products from synthetic to biologically
derived sources also have significantly fostered the progress
of cosmetics market [8]. In order to withstand and retain
market position, cosmetic manufacturing companies are
implementing various strategies for identification of bio-
logical derived products. The trend to use cosmetics from
biologically origin satisfies the upcoming demand of con-
sumers with possible effectiveness [9]. Moreover, the use

@ Springer
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of herbal cosmetics and organic ingredients from different
biological sources have drastically reduced the chances of
any possible side effects and hazards of the products. This
ultimately, have increased the usage of biological products
in cosmetic market. Various strategies are used to develop
cosmetic formulations, by involving usage of compounds
from bacterial, fungal and algal origin.

The current review represents the role of various micro-
bial compounds having application in cosmetic industry.
Various compounds including enzymes and metabolites,
originating from diverse microbial sources, and their role in
cosmetic industry has been discussed.

2 Microbes: An Unveiled Treasure of Novel
Compounds

Traditionally, biological derived ingredients from plants
and various other organism remain a prominent source of
novel compounds. Among the diverse sources exists on
life, microbes represents one of the cheapest, renewable
and novel sources for any chemicals [10]. The omni-pre-
sent microbial diversity on earth reflects the largest group
adapted under different predominant physicochemical con-
ditions [11]. Microbes exist over range of natural habitats
including from soil, extreme environments, oceans, glaciers
and ponds. The diversity within communities of bacteria,

Fragrance,
Toiletries and
decorative
cosmetics

Bacteria

Fungi

Algae

Hair care
products

Fig. 1 Main categories of cosmetics
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actinomycetes, archaea, lichens, and fungi represents the
richness of compounds present in them (Fig. 1). The micro-
bial community represent 30 phylum, majority of which are
unculturable and found in different environments [12]. Even
though, there is a presence of diversity of microbes in nature,
very few of microbes are commercially utilized in cosmetics
industry. Hence, the abundantly present but underutilized
biodiversity represent a potential opportunity for future bio-
technology and cosmetic application [13].

Studying the chemistry of biological active compounds,
isolated from microbes, has tremendously accelerated in
recent years. Primarily, the growing demand for bio-mol-
ecules is due to their prospective efficacy in cosmetics,
drugs, fine chemicals and functional personal-care prod-
ucts [14]. Microorganisms are favorable resources since
production of metabolites from microbes is feasible and
scale up can be achieved in large quantities with reasonable
cost [15]. Moreover, the microbes have ability to adapt and
survive distinct conditions that differ from other habitats
and accumulate unique bioactive compounds which is not
found in other organisms. Microbes are rich in fatty acids,
enzymes, peptides, vitamins, lipopolysaccharides and pig-
ments with beneficial properties for cosmetic applications
[16] (Fig. 2). Furthermore, unique compound such cera-
mides, mycosporine-like amino acids carotenoids, and fatty
acids such as omega-3, 6, and 9, are obtained from microbes
having enormous application in cosmetic industry [17]
(Fig. 2). Increasing consumer demand for biological ingre-
dients and cosmetic products have forced cosmetics industry
to explore microbial source [18]. Therefore, the develop-
ment of new active ingredients for cosmetics products and
exploration of biodiversity for such active ingredients have
engaged cosmetic companies to protect biodiversity and
capitalize market potential and gain competitive advantage.

3 Bacteria and Associated Use in Cosmetic
Products

Biological compounds, besides medical, pharmaceuti-
cals and food industries, have mottled application in cos-
metic industries. Many biological molecules, directly or
indirectly, have found key role in the production of vari-
ous compounds, like esters, aroma compounds and active
agents, far and wide used in cosmetic industries. The major
advantage of using microbial ingredients is its biocompat-
ibility; additionally, they do have other benefits like sim-
plified process, improved and consistent quality of product
and environmental footprint. Of several, microbes, bacteria
secrets copious biologically active compounds with signifi-
cant commercial values; to mention few Oligosaccharides,
Exopolysaccharides (EPS), Biosurfactants, Enzymes, Pep-
tides, Vitamins etc. (Table 1). These compounds, replacing

Marwadi University

chemical compounds, found their application in various cos-
metic products used either for beautification or for improv-
ing health of the target.

3.1 Oligosaccharides

Cyclodextrins, are a group of compounds made up of cyclic
oligosaccharides with a-(1,4) linked glucopyranose moiety
bound together in a ring and have noteworthy contribution
in cosmetic formulations [19]. Cyclodextrin, majorly, is
used to reduce the volatility of esters in perfumes and room
freshener gels. They also are used abundantly in detergents
for steady and sustain release of aroma, thus leading to long
lasting effect [20]. Cyclodextrin powders, of smaller size,
are used as odor control in talcum, diapers, menstrual discs,
pads, napkins, etc. The commercial production of cyclodex-
trin is more popular by enzymatic transformation rather than
chemical synthesis. Therefore, the production of cyclodex-
trinase enzyme has been extensively carried out by using
bacteria strains. Bacillus subtilis Strain 313, Brevibacterium
sp. Strain 9605, Brevibacillus brevis Strain CD 162, Micro-
bacterium terrae KNR 9 are some of the prominent strains
used for the production of cyclodextrin [21-24]. Cyclodex-
trin glucanotransferase (EC 2.4.1.19) obtained from alkalo-
philic Bacillus agaradhaerensis is a widely sought enzyme
in the potential cosmetic preparations [25].

3.2 Biosurfactants

Besides cyclodextrin, biosurfactants are used in preparation
of various cosmetic products, owing to the multi-functional
property such as detergent, foaming, emulsifying agent and
skin hydrating properties. Moreover, biosurfactants are rela-
tive non-toxic, and are bio-degradable. In nature, biosur-
factants are widely produced by bacteria followed by fungi
and other microbes. Most of the biosurfactants belong to
fatty acids, neutral lipids, glycolipids and lipopeptides. Fur-
thermore, biosurfactants such as rhamnolipids, are approved
by US EPA as safe for use in food products, cosmetics, and
pharmaceuticals [26]. One of the most prominently used bio-
surfactant is Mannosylerythritol lipid (MEL). The basidio-
mycetous yeast of Pseudozyma sps (P. antarctica, P. aphidis,
P.rugulosa, and P. parantarctica) are well known to produce
appreciable amount of MEL. MEL are widely used in the
production of various cosmetic products such as lipsticks,
lipmakers, eye shades, soap, sprays, powders, nail care,
body massage oils and accessories [27, 28]. Another major
application for biosurfactants is in anti-wrinkle cosmet-
ics and cleansing products. The use of surfactin derivative
lipopeptides has extremely benefited the Japanese cosmetic
industry [29]. The most prominent source of surfactin is the
Bacillus sps (B. subtilis, B. pumilus A, B. licheniformis and
B. amyloliquefaciens) [30]. Owing to the excellent foaming
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properties and low CMC (critical micelles concentration)
properties, surfactin are extensively used in topically applied
dermatological products and in cosmetic formulation of oil
and water emulsions [31].

3.3 Exopolysaccharides

The distinctive biocompatibility and non-toxic nature of
microbial exopolysaccharides (EPS) has helped considerably
to exploit its use in cosmetic industry. Moreover, hydrophilic
EPS have high water retention ability which helps to main-
tain a hydrated environment in skin formulations. One of
the very well know EPS produced from glucose polymer is
dextran. Dextran is obtained from Leuconostocaceae family
of microbes such as Leuconostoc mesenteriodes and Strep-
tococcus mutans [32]. In cosmetics dextran is used as skin
smoothing and brightening agent, as it promotes the firm-
ness of skin, promotes radiance, and reduce the appearance
of wrinkles. Dextrans also has anti-inflammatory property
as it improves the blood flow, augmented nitric oxide (NO)
synthesis in the human epidermal keratinocytes cells [33].
Usually alginates are obtained from seaweeds, however bac-
teria belonging to Pseudomonas genera are well known to
produce copious amounts alginate as EPS. Pseudomonas
aeruginosa and Azotobacter vinelandii are known to pro-
duce alginate which can retain water [34]. Hence, alginate
is used as thickner, gelling agent and excipient in skin and
cosmetic formulations. The bacterial genus Xanthomonas
are known to produce complex hetero-polymer EPS known
as Xanthan [35]. Xanthan also has thickening properties and
assist in gelling hence used in skin formulation to help in
skin-smoothing and moisturizing. It also reduces the trans-
epidermal water loss in keratinocytes cells. Furthermore,
xanthan are also used as emulsifiers and foaming agent in
skin formulation [36, 37].

3.4 Proteins, Enzymes and Peptides

In addition to biosurfactants, proteins and peptides also have
contributed significantly in the cosmetic industry. Proteins
and peptides, since ancient time, are used for improving the
quality of the skin, hair or nails. Extensive research has been
carried out in the same horizon and identified numerous
applications of proteins in the cosmetic industry.
Superoxide dismutase (SOD) and Peroxidase (catalase,
glutathione peroxidases, lactoperoxidases) works syner-
gistically as exfoliate. These enzymes serve as scavengers
of free radicals and prevent the skin, from the ultra violet
light, when applied on the skin surface [38]. Another similar
enzyme Lactate dehydrogenase (LDH) capable of catalyz-
ing the reduction of NADH and pyruvate leading to NAD™*
and lactate as the end product. The above reaction, on the
exposure of UV, gets diminished; but, in presence of LDH
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the subunits remain intact in the cells and allow cell to carry
out normal functioning [38]. In past, Marinomonas sp., Sul-
folobus acidocaldarius and few other extremophiles such as
Thermus thermophilus were used for the production of SOD
and/or peroxidase [39]. But, with advances in technology,
genetically engineered lactic acid bacteria with high yield
and improved stability, have been favorable choice for the
production [40].

Proteases are well known enzymes for hydrolyzing the
peptide bonds of keratin, collagen and elastin of the skin.
Bacterial originated alkaline aspartic proteases from various
alkaliphilic bacterial sources have been used to treat skin
disorders such as xerosis (dryness of skin), ichthyoses (scaly
skin), psoriasis (skin flaking and inflammation) [41]. Fur-
thermore, proteases such as keratinases are known to treat
stretch marks, scar tissues and regenerate the epithelial cells
to accelerate healing. Commonly, keratin hydrolysates are
used in skin topical ointments and creams for heels, knees or
elbows which offers external smoothness and reduce dam-
age to the skin. Keratinase is also used in enzymatic peeling
treatment, in hair removing and hair growth delaying. Bacil-
lus licheniformis has been used commercially for keratinase
production commercially exploited organism for keratinase
production [42]. Few thermophilic organisms such as Ther-
moanaerobacter, Thermosipho, and Thermococcus are also
used for production of keratinase [43]. Other Gram-posi-
tive bacteria such as Lysobacter, Nesterenkonia, Kocuria,
Microbacterium and Gram-negative bacteria such as Vibrio,
Xanthomonas, Stenotrophomonas, Chryseobacterium, Fer-
vidobacterium, Thermoanaerobacter, and Nesterenkonia are
also potentially known to produce keratinases enzyme [44].
Fungal species of Microsporum, Epidermophyton, Tricho-
phyton, Chrysosporiu, are well known keratinophilic fungi
and also have potential ability to degrade keratin fibers [45].
Along with enzymes, specific peptides (digest of proteins)
have also been widely used in cosmetic preparations. The
soluble peptides are used in gels, emulsions, powders and
lotions; while, insoluble peptides are used in facial mask
[46]. These peptides, for commercial purpose, are gener-
ated by controlled action of proteases; which, majorly are
secreted from several Bacillus spp. [47, 48]. Also, Penta-
peptides are widely used for reducing facial wrinkles and
roughness [49].

3.5 Hyaluronic Acid

Hyaluronic acid (HA), is a glycosaminoglycan (GAG)
consisting of p-4-glucuronic acid (GIcUA) and f-3-N-
acetylglucosamine (GlcNAc) [50]. HA is extensively used
as dermal filler in cosmetic surgery. Furthermore, many
skin lotion, and serums contains sodium hyaluronate as its
active ingredient as it boost moisture retention, reduces skin
wrinkles and improves skin firmness and elasticity [51]. HA
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is obtained in large scale from animal tissues from rooster
combs. However, microbes belonging to Streptococcus
genus are also able to synthesize HA. Recently, genetically
modified culture of Bacillus species are used for the produc-
tion of HA [52].

4 Fungi and Associated Use in Cosmetic
Product

Fungi are ambiguous and most diverse organisms. The king-
dom Fungi comprises of incredible biodiverse members
bridging a comprehensive range of life habitats, life form,
size and morphology. The recent high throughput estimates
that 5.1 million of fungal species exist in our ecosystem [70].
Numerous potential cosmetics products are developed from
fungi for skin care, anti-oxidants and hair products. Among
fungi, mushrooms are rich in secondary metabolites known
to have various medicinal properties. Compounds such as
Schizophyllan derived from Schizophyllum commune are
known for protective effect of UV rays on skin and benefit
in reducing inflammation of skin [71].

4.1 Lactic Acid

Lactic acid is extensively used in cosmetics skin cream to
retain skin moisture, impart smoothness and suppleness
of skin. High concentration (up to 12%) of lactic acid is
used in skin peeling cream as an exfoliating agent, for skin
lightening and to reduce acne eruption [72]. Furthermore,
poly-L-lactic acid (PLLA) is used as a bio-stimulatory filler
and in removal of facial folds, decrease wrinkles and photo-
damage [73]. Fungi species of Rhizopus genera are known
to produce lactic from fermentation of glucose aerobically
and has low substrate cost compared to bacterial source such
as Lactobacillus [74].

4.2 Ceramides

Ceramides is used in cosmetics as skin hydrating agents
since the stratum corneum of human epidermal layer con-
tains considerable amount of ceramides. Ceramides are only
found in eukaryotic cells and animal origin (e.g. cows).
However, concerns regarding infectious diseases have insti-
gated to explore alternative sources to obtain ceramides.
Moreover, plant derived ceramides are structurally different
from animal ceramides and hence this limits its use in cos-
metics. Ceramides from various fungal species have been
produced and used in cosmetics [75]. Candida albicans,
Agaricus bisporus, Armillaria tabescens have used in pro-
duction of Glycosly ceramides [76]. Furthermore, attempt
to obtained ceramides using metabolic engineering in yeast
(Saccharomyces cerevisiae) also have been developed [77].
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4.3 Chitin-glucans

Chitin-glucans are copolymers obtained from the cell wall
of fungi and works very well as a good moisturizers [78]. A
very renowned example of chitin-glucan is Chitosan. Chi-
tosan are used as antimicrobial agents against dental plaque
and readily used in toothpaste formulations [79]. Chitosan
along with hyaluronic acid and collagen is also used in hair
setting lotions and gels to produce a coating which adds
thickness, volume, strength and prevent hair damage. Fur-
thermore, chitosan nanoparticles loaded with minoxidil is
used for sustained release of minoxidil for effective trans-
dermal transport and hair growth [80].

4.4 Antioxidants

L-ergothioneine is a powerful anti-oxidant is extracted at
high concentrations from mushrooms such as Portabellas
and Criminis species [81]. Owing to the excellent antioxi-
dant properties ergothioneine guards the skin from oxidative
and DNA damage and hence it is used in anti-aging creams
and lotions [82]. Similarly, Gallic acid is a potentially known
to have anti-bacterial and free radical scavenging activities.
Aspergillus niger, Fusarium solani and Trichoderma viri-
dae are known to produce gallic acid [83, 84]. Trehalose
is another antioxidant compound found in various mush-
rooms such as Lentinula edodes, Grifola fondosa, Pholiota
nameko and Auricularia auricula-judae. Terahalose has high
water retaining capacity and excellent antioxidant property.
This makes it useful as in moisturizer creams in cosmetics
products.

5 Algae and Associated Use in Cosmetic
Products

Algae represent an enormous bio-diverse species with more
than 72500 reported in phylo—genetic classification [85].
Production of bioactive compounds from algae can be eas-
ily manipulated by altering and harnessing the physiological
culturing conditions [86]. Compounds isolated from algae,
including carotenoids, phycobilins, fatty acids, polysaccha-
rides, vitamins, sterols, polyphenols, lipids, or proteins, have
demonstrated antioxidant, anti-aging, photo-protective and
anti-inflammatory activities [87] (Table 2).

5.1 Skin Ageing

Collagen has been validated to slow down skin ageing and
enhance the suppleness of skin. Collagen, along with elas-
tin fibers are normally present in skin, helps to maintain
youthful, vibrant skin and keeping it flexible and intact
after being stretched. The phlorotannins extracts of sea kelp
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Table 2 Chief cosmetic

ingredients from algae

Class

Cosmetic ingredient

Cosmetic application

Chlorophytes

Phaeophytes

Rhodophytes

B-carotene
Lutein
Neoxanthin
Violaxanthin
Potassium Alginate
Phlorotannins
Phloroglucinol
Fucoidan
Fucoxanthin
Laminarin
Carrageenan
Asthaxanthin
Porphyra-334
Shinorin

Anti-aging creams and UV protectant
Sun-screen lotions

Skin care serum and hair gels

Anti-aging creams

UV protection, skin whitening

Sun-screen lotions

De-pigmenting agent

Skin protecting cream

Thickening and moisturizing agent in skin cream
Anti-ageing ointments, lipsticks

Sun-screen lotions

Sun-screen lotions

Eisenia bicyclis and brown alga Ecklonia cava are proved
to benefit the skin by reducing the elastase activity sig-
nificantly [88, 89]. Furthermore, green microalgae such as
Chlorella, restores the firmness of skin by protecting colla-
gen and elastin fibers against the enzymes, collagenase and
elastase which degrades the skin [90] are used as anti-wrin-
kling agent commercially in skin cream (Dermochlorella®).
Astaxanthin found in Haematococcus pluvialis is remark-
ably known to regenerate skin tone, elasticity and retain
the moisture content of corneocyte layer, thereby resulting
in lowering skin wrinkles [91]. Hexadecatetraenoic acid,
obtained from Antartic Sea ice diatom, Stauroneis amphi-
oxys and Hexadecapentaenioic acid from marine green
microalga Anadyomene stellata are used in cosmetic prepa-
ration for preventing wrinkling, sagging, anti-aging and
boosting collagen deposition [92]. The brown algal extract
of Macrocystis pyrifera is known to induce the hyaluronic
acid synthesis, by promoting the synthesis of syndecan-4 in
extracellular matrix of dermal tissues [93]. Algae oil based
nano-emulsion has demonstrated to inhibit the ramifications
of UVA-induced skin impairment by extenuating epidermal
water depletion, skin inflammation, and development of mel-
anocytes [94] (Table 3).

5.2 UV-Photoprotective and Anti-photoaging
Compounds

Algae are recognized to produce a range of UV-protective
compounds, like mycosporine-like amino acids (MAAs),
phycobiliproteins, flavonoids [108], carotenoids [100],
scytonemin [105] and several other photo-protective com-
pounds. MAAs are found in most of algal and cyanobac-
terial species and are preferred as UV photo-protective
compounds. MAAs are known to absorb UV light between
300-365 nm and have high molar coefficient [87]. These
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properties help them to absorb the UV light more efficiently
and scatter the radiation, without generating free radicals.
Furthermore, members belonging to the Rhodophyceae (red
algae), Ochrophyta, Phaeophyceae (brown algae), and Chlo-
rophyceae (green algae), were exposed to high intense solar
rays, demonstrated the accumulation a high level of MAAs,
which acts as a protective sunscreen and prevent desiccation
of cells. These MAAs are widely employed in sunscreen
lotion and creams such as Helioguard 365™ (Mibelle AG
Biochemistry, Switzerland) and Helionori™ (Biosil Tech-
nologies, France). Algal derived flavonoids such as antho-
cyanins are effectively validated as an alternative skin care
treatment for treating radiation dermatitis during radiation
therapy [69].

5.3 Skin-Lightening and De-pigmenting Agents

Melanin pigment imparts the color to the skin and plays an
essential role in shielding the skin from damaging effect of
UV light and prevents the carcinogenesis. However, overpro-
duction of melanocytes causes hyper-pigmentation or skin
darkening. Furthermore, as ageing occurs, the regulation,
control and distribution of melanocytes becomes irregular,
causing appearance of dark and discolored spots on the skin.
Tyrosinase is one of the prominent enzyme for melanin syn-
thesis; inhibiting tyrosinase is an effective strategy to reduce
hyperpigmentation. The tyrosinase inhibiting activity of
compounds phlorotannin and 7-phloroeckol extract obtained
marine brown seaweed, Ecklonia cava has been validated
to reduce melanogenesis and can be used as potential skin-
whitening agent [109]. Asthaxanthin belonging to carote-
noids family obtained from H. pluvialis are also well known
to decreases melanin by 40% in trans-epidermal cells. This
helps to defend skin from flakes, reduce age spots, blem-
ishes, and thus making asthaxanthin an attractive component
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Table 3 Origin, function of potential biomolecules from algae
Species name Type Compound Function References
Alaria esculenta Macroalgae Lipophilic extract Reduce progerin in aged fibroblast [93]
2 Fucus vesiculosus Macroalgae Laminaran, fucoidan and alginate Increasing expression integrin [95]
molecules
3 Turbinaria conoides Macroalgae Laminaran, fucoidan and alginate Antioxidant [59]
Porphyra umbilicalis Macroalgae Mycosporine-like amino acids Photo-protective potential [96]
5 Synechocystis, Nostoc, Gloeocapsa, = Microalgae Mycosporine-like amino acids Photo-protective potential [97]
Gloeocapsopsis, Scytonema
6 Gracilaria chilensis, Macroalgae Polyphenols Macromolecular antioxidants [98]
Scytosyphon lomentaria Macrocystis
pyrifera,
Callophyllis concepcionensis, Ulva
sp. and Enteromorpha sp.
7 Ecklonia stolonifera Macroalgae Phlorotannins, Oxylipins Matrix metalloproteinase (MMPs) [99]
inhibition activity
8  Dunaliella salina, Chlorella species ~ Microalgae Beta-carotene Photo-protective potential against [100, 101]
UV, Anti-oxidant
9 Muriellopsis sp., Chlorella zofingen-  Microalgae Lutein Anti-oxidant [102, 103]
sis, Scenedesmus sp. and Chlorella
protothecoides
10 Haematococcus pluvialis Microalgae Astaxanthin Potent antioxidant and scavenger of ~ [91]
free radicals
11 Chlorella sp. Microalgae Sporopollenin Anti-wrinkle potential [87]
12 Scytonema sp., Lyngbya aestuarii Microalgae Scytonemin UV-A sunscreen [104, 105]
13 Sargassum macrocarpum Macroalgae Sargafuran Anti-acne activity against Propioni-  [106]
bacterium. Acnes
14 Spirulina platensis Microalgae Crude extract in skin cream Wound healing effect of keratinocyte [107]

cell

in sunscreen and after sun lotions [87]. Zeaxanthin, obtained
from microalgae Nannochloropsis oculata, are validated to
exhibit anti-tyrosinase activity and can be exploited for skin
whitening treatment [110]. The fucoidan present in Undaria
pinnatifida and Fucus vesiculosus extract, demonstrated an
antioxidant activity and improved efficacy in skin brighten-
ing application, spot reduction and skin protection in topo-
logical application studies [111].

5.4 Anti-oxidants

The ageing processes in dermal cells are accelerated due
to increase in lipid peroxidation, caused by superoxide
anion, OH™ radicals and H,0, [87]. The anti-oxidants
compounds play a vital role in shielding the human dermal
tissues from the scavenging effects of such free radicals.
Among algae, the rhodophyceae members are predomi-
nantly acknowledged for their anti-oxidant potential owing
to abundantly presence of colored pigments such as phyco-
erythrin, phycocyanin and allophycocyanins, carotenoids
and xanthophylls [112]. These algal pigments have been
commercially exploited in many cosmetic applications
such as Pure Clay Red Algae Mask® by L’ Oréal Paris. The
free radical in skin cells generated due to photo-oxidation
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is readily quenched by cyanobacterial MAAs such as scy-
tonemin, asterina-330, shinorine, and palythine [105].
p-carotene is another potential antioxidant produced by
Dunaliella salina and is converted to vitamin A, which is
essential for good vision, healthy skin and maintenance of
mucous membrane [100].

5.5 Hair Care

The commonly used ingredient Sericin protein in hair
conditioning and skin formulations, is generally pro-
duced by Bombix mori (Silk worm), and can also alter-
natively obtained from microalgae Chlorella vulgaris and
Arthrospira platensis [113]. 7-phloroeckol are validated to
promote stimulation of hair growth in dermal papilla cells
(DPCs) and outer root sheath cells (ORS) [114]. Algal oil
rich in omega-3 is known for its ability to reduce dry and
brittle hair, scratchy and itchy scalp, decrease dandruff,
and hair fall. Microalgae derived Docosahexaenoic Acid
(DHA) and Eicosapentaenoic acid (EPA), regularly used
in hair oils, hair serum, hair gels and spray, provide deep
nourishment to the hair follicles and scalp to make the hair
strong and healthier.
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6 Conclusion

The rising trend to use biological and eco-friendly prod-
ucts, have augmented a sharp demand of such products in
cosmetic Industry. The cosmetic manufacturing companies
are continuously placing efforts to extract and use such
microbial compounds on industrial scale. The advances
in biotechnology, genetic improvement of organism, and
immense microbial biodiversity has considerably boosted
the use of novel biologically derived compounds in cos-
metics. Cosmetics essentially requires interaction and
penetration to multilayers of skin and different cell types
hence biosufactants, anti-oxidants, anti-aging etc. prop-
erty compounds produced by microbial sources serves
best replacement to chemical entities available in marker.
Some of these biologically derived products may cause
adverse effect, hence methodical and systematic rigorous
assessment by means of clinical research is required to
understand the true potential before any validation.
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A new and novel nanocomposite cation exchanger polyaniline-zirconia (PANI-
Zr0O2) has been synthesized using a chemical oxidative polymerization of
aniline by the incorporation of zirconia nanoparticles via three different
chemical polymerization pathways. The PANI-ZrO2 composite was examined
for its cation exchange property and utilized for the fabrication of
supercapacitor electrodes in the symmetric two electrode cell configuration.
The aqueous polymerized PANI-ZrO2 composite showed high specific
capacitance (387 F g-1) and capacitance retention of up to 81% after 2500
charge-discharge cycles. The excellent electrochemical performance of the
composite is mainly attributed to its nanofibrous structure and high electronic
conductivity.
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Chapter 3
Myco-Nanoparticles: A Novel Approach
for Inhibiting Amyloid-f Fibrillation

Aditya Saran, Rajender Boddula, Priyanka Dubey, Ramyakrishna Pothu,
and Saurabh Gautam

3.1 Introduction

The requirement of eco-friendly and green technology in the area of material sci-
ence is of a great interest due to its distinct biological applications. “Nanotechnology”
belongs to one of the imperative areas of modern material science due to its key
importance in the development of drug delivery, gene therapy, antibacterial agents,
electronics, magnetic resonance imaging, and separation science, to name a few
(Sonvico et al. 2005; Wilkinson 2003; Nie et al. 2007). Therefore, the advancement
in the synthesis of nanoparticles with varying shape, size, chemical composition,
and morphology is indispensable. There are various protocols described for the syn-
thesis of different types of nanoparticles such as chemical, physical, biological, and
hybrid methods (Mohanpuria et al. 2008; Luechinger et al. 2009). The synthesis of
nanoparticles via chemical and physical channel has gained a huge attention recently
(Iravani et al. 2014). However, these methodologies are complicated, expensive, and
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require the use of different types of toxic reagents resulting in restricted biomedical
applications. As a result, there is a considerable and urgent need for nontoxic, reli-
able, eco-friendly, and “green” route techniques for the synthesis of such nanopar-
ticles, especially for biomedical applications. In order to achieve this, the utilization
of biological methods using different microorganisms for the synthesis of nanopar-
ticles has emerged as a unique field of research (Li et al. 2011; Prasad et al. 2016).
Based on the site of synthesis of nanoparticles by the microorganisms, the process
can be classified into two types: intracellular and extracellular synthesis (Talham
2002). The intracellular synthesis is defined as the transportation of metal ions
(building block of respective nanoparticles) in the presence of enzymes into the
microbial cell (Otari et al. 2015). However, when the metal ions are absorbed at the
surface of the microbial cell, forming nanoparticles, it is known as extracellular
synthesis of nanoparticles (Zhang et al. 2011). In the following sections, we have
described in detail the biological modes for the synthesis of different metallic
nanoparticles.

3.2 Biosynthesis of Nanoparticles Using Microorganisms

3.2.1 Gold Nanoparticles (AuNPs)

Michael Faraday for the first time observed that the colloidal gold solutions have
different properties from bulk gold (Stephen and Macnaughtont 1999). The synthe-
sis of different dimensions (1D, 2D, and 3D shapes) and hollow structures of AuNPs
offers an imperative biological application (Kowalczyk et al. 2010). AuNPs are the
nontoxic carriers in the area of gene and drug delivery (Ghosh et al. 2008). Their
ability to interact with thiol group offers a selective means of controlled intracellular
release. The extracellular synthesis of AuNPs has been reported using Fusarium
oxysporum (fungus) and Thermomonospora sp. (actinomycete) (Southam and
Beveridge 1996). Moreover, the intracellular synthesis of AuNPs by fungi
Verticillium sp. has been reported by the same group (Beveridge and Murray 1980).
The bacterium Rhodopseudomonas capsulata was also used for the synthesis of the
AuNPs with different shapes and sizes by modulating the pH (Zhou et al. 2007).
The alkalotolerant actinomycete (Rhodococcus sp.) has also been reported in the
intracellular synthesis of AuNPs (Ahmad et al. 2003b). Alkalotolerant Rhodococcus
sp. has been known to produce AuNPs under alkaline conditions (Klaus et al. 1999).
Nanocrystals and nanoalloys synthesis has been reported using Lactobacillus
(Mukherjee et al. 2001). The synthesis of AuNPs with distinct shapes (cubic, spheri-
cal, and octahedral) has been reported from filamentous cyanobacteria (Klaus-
Joerger et al. 2001). Synthesis of AuNPs from blue green alga Spirulina platensis
has also been reported recently (Suganya et al. 2015).
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3.2.2 Silver Nanoparticles (AgNPs)

Silver nanoparticles are gaining significant attention due to their potent antibacterial
activity against Gram-positive and Gram-negative bacteria (Fayaz et al. 2010; Aziz
et al. 2014, 2015). They have also been reported to possess anticancer and antioxi-
dant properties (Mohanta et al. 2017). AgNPs are capable of physical interaction
with the cell surface of various bacteria (Dakal et al. 2016). Studies have reported
that AgNPs can break the cellular membranes of microorganisms which further
results in an enhanced anti-microbial activity (Franci et al. 2015). The synthesis of
AgNPs by bacteria has been shown to be influenced by silver-resistant genes, c-type
cytochromes, cellular enzymes (nitrate reductase), peptides, and reducing cofactors
(Hamedi et al. 2017). The synthesis of the AgNP film from fungi such as Fusarium
oxysporum, Verticillium, Aspergillus flavus, or Mucor hiemalis has been demon-
strated by various workers (Ahmad et al. 2003a; Bhainsa and D’souza 2006, Aziz
et al. 2016). AgNPs synthesis using aqueous extract of the seaweed Sargassum
muticum has also been reported recently (Madhiyazhagan et al. 2015). Another
study has reported that when Pseudomonas stutzeri AG259 bacterium was kept in
the concentrated aqueous solution of silver nitrate, it led to the reduction of the Ag*
ions and subsequently the formation of AgNPs in the periplasmic space of the bac-
teria (Pugazhenthiran et al. 2009).

3.2.3 Alloy Nanoparticles

Alloy nanoparticles are of enormous interest for in situ applications due to their
flexible properties (Oezaslan et al. 2011). Alloy nanoparticles are contributing to
different fields of science and technology such as optical materials, catalysis, elec-
tronics, and coatings (Cortie and McDonagh 2011; Ferrando et al. 2008). An alloy
nanoparticle of gold and silver has been used for the catalytic reduction of methy-
lene blue (Tripathi et al. 2015). Trichoderma harzianum has been used as a stabiliz-
ing and reducing agent in the synthesis of gold-silver alloy (Tripathi et al. 2015).
F. oxysporum has been used for the synthesis of gold and silver alloy (Senapati et al.
2005). The biosynthesis of alloy of gold and silver nanoparticles under microwave
irradiation by their metal precursors and Jasminum sambac leaves extract has also
been illustrated earlier (Yallappa et al. 2015). Another study has demonstrated the
synthesis of gold and silver alloy nanoparticles using yeast cells via extracellular
routes (Zheng et al. 2010).The synthesis of gold and silver allloy nanoparticles from
fungal strain Fusarium semitectum was also reported which was demonstrated to be
stable for many weeks (Sawle et al. 2008).
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3.3 Nanoparticles Synthesis Using Fungi

As compared to various other groups of microorganisms, fungi are an impor-
tant group of microorganisms responsible for the synthesis of large amount of metal
nanoparticles (Syed et al. 2013; Aziz et al. 2016). This could be due to their capabil-
ity of synthesizing monodisperse nanoparticles with well-defined shape and size
(Mukherjee et al. 2002). Fungal strains consist of large number of enzymes and
proteins facilitating the formation of nanoparticles; moreover, these strains are also
easy to handle (Mohanpuria et al. 2008; Prasad et al. 2016). A study has reported
wherein fungus Verticillium luteoalbum was used to synthesize gold nanoparticles
using extracellular enzymes (Gericke and Pinches 2006). Another study has reported
the synthesis of silver nanoparticle when fungus Aspergillus niger was incubated
with silver nitrate solution (Gade et al. 2008). The enzymes and proteins produced
by fungus facilitated the stability of nanoparticles, as reported in that study. The
nanoparticles were shown to have a size distribution between 5 and 25 nm and were
monodispersed in nature. In another study, Fusarium oxysporum was also used to
synthesize CdS nanoparticles (Shakibaie et al. 2010). The authors concluded that
the release of reductase enzymes in the presence of F. oxysporum led to the forma-
tion of CdS nanoparticles. Aspergillus fumigates is another fungal strain known for
synthesis of metal nanoparticles at wide level (Bhainsa and D’souza 2006). The
presence of reductase enzymes facilitates the biosynthesis of metal nanoparticles of
different chemical compositions (Adelere and Lateef 2016). Mukherjee et al. have
reported the synthesis of gold nanoparticles by the intracellular reduction of metal
ions in Verticillium sp. (Mukherjee et al. 2001). Another study reported the biosyn-
thesis of Ag, Au, Zn, and, Ag-Au nanoparticles using fungi Volvariella volvacea
(Philip 2009). Another species Trichothecium sp. was used for the biosynthesis of
gold nanoparticle (Ahmad et al. 2005). Authors showed that the shaking phase
results in the formation of intracellular nanoparticles; however, an stationary phase
(without shaking) also leads to the formation of extracellular nanoparticles (Ahmad
et al. 2005). Penicillium brevicompactum was reported for the biosynthesis of silver
nanoparticles using nitrate reductase enzyme (Hemath Naveen et al. 2010). An
interesting study reported the biosynthesis of monodispersed silver nanoparticles
using Aspergillus fumigates within 10 min (Bhainsa and D’souza 2006). This bio-
synthesis method for nanoparticles has been reported to be significantly rapid as
compared to chemical and physical methods (Bhainsa and D’souza 2006). Based on
abovementioned findings by various workers, it can be deduced clearly that biosyn-
thesis of nanoparticles using fungal-based method is a rational, green, cost-effective,
faster, and nontoxic approach. This is primarily due to the capability of fungi for
reduction of the metal ions by an enzymatic process.
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3.4 Introduction to Protein Aggregation

The specific functional and structural properties of protein aggregates play a key
role in many routine physiological activities (Alsberg et al. 2006). However, the
misfolding during protein assembly and aggregation could lead to several neuro-
logical disorders and diseases such as Huntington’s, Alzheimer’s, Parkinson’s, and,
prion diseases to name a few (Lashuel et al. 2002). The protein aggregates defined
as amyloids found in the patients with these disorders were characterized histologi-
cally more than 150 years ago (Aguzzi and O’Connor 2010).

3.4.1 Types of Protein Aggregates

Based on morphological analysis, protein aggregates can be categorized into two
classes: ordered aggregates (amyloid) and disordered aggregates (amorphous) (Fink
1998). Amyloid fibrils are most commonly found extracellularly; however, there are
various reports showing the presence of intracellular amyloid fibrils as well
(Takahashi et al. 1989; Friedrich et al. 2010). Amyloids are known to have ordered
structure with a high proportion of B-sheets (cross-f structure) and are known to
demonstrate apple-green birefringence upon binding with dye Congo red (Fink
1998; Rambaran and Serpell 2008; Tycko 2011; Chiti and Dobson 2006). On the
other hand, amorphous aggregates lack any ordered secondary structure (Fink 1998;
Baneyx and Mujacic 2004; Villaverde and Carrio 2003).

3.4.2 Mechanism of Protein Aggregation

The mechanism of protein aggregation has been categorized into three different
types such as nucleation dependent protein aggregation (seeded polymerization),
templated assembly model, and nucleated conformational conversion mechanism
(Philo and Arakawa 2009; Invernizzi et al. 2012; Idicula-Thomas and Balaji 2007,
Gsponer and Vendruscolo 2006). Nucleation dependent polymerization consists of
a rate limiting step, termed as lag phase, wherein oligomers form a critical nucleus
and increase its size by the formation of the larger aggregates known as amyloids
(Jarrett and Lansbury 1993; Eichner and Radford 2011). However, in template
assembly model the protein aggregate functions as a template for straight addition
of monomers (Griffith 1967). Nucleated conformational conversion mechanism
consists of both the aforementioned mechanisms (Chatani and Yamamoto 2018).
The latter aggregation pathway initially includes the formation of amorphous nuclei,
which is followed by template assembly aggregation mechanism (Serio et al. 2000).
The amyloid aggregates are known to follow the nucleation dependent polymeriza-
tion pathway (Morris et al. 2009; Fink 1998; Eichner and Radford 2011).

Marwadi University 146



56 A. Saran et al.

3.4.3 Therapeutic Intervention of Protein Aggregation
Diseases

Proteins tend to misfold and form aggregates under the specific stress conditions
leading to the various human pathological disorders (Ross and Poirier 2004).
Therefore, in order to control this, efforts are ongoing globally on controlling and/
or reversing the formation of amyloid aggregates responsible for various neurode-
generative disorders (Sharma et al. 2012; Wang et al. 2013; Uversky 2007). Different
approaches have been reported in the literature to deal with protein aggregation
such as small peptides (Xiong et al. 2015), osmolytes (Macchi et al. 2012), antibiot-
ics such as rifampicin (Tomiyama et al. 1994), naturally derived polyphenols
(Nedumpully-Govindan et al. 2016), and compounds based on amyloid binding
dyes (Hasegawa et al. 2007). However, we will discuss about the nanoparticles as
therapeutic agents for protein aggregation diseases.

3.4.4 Nanoparticles as Therapeutic Agents

Various studies have been reported on the effect of different nanoparticles on amy-
loid aggregation (Brambilla et al. 2011; Kogan et al. 2006; Araya et al. 2008). Gold
and silver nanoparticles have been utilized in biomedical sciences (cancer treat-
ment, controlled drug delivery, biomedical imaging, etc.) due to their apposite prop-
erties such as low toxicity, tunable stability, biocompatibility, small dimensions, and
the possibility to interact with a variety of substances (Belanova et al. 2018). Recent
studies have demonstrated that gold nanoparticles are capable of crossing the
blood-brain barrier as well (Cabuzu et al. 2015; Cheng et al. 2014). Liao et al. have
illustrated the effect of gold nanoparticles on amyloid aggregation (Liao et al. 2012).
The authors showed that bare gold nanoparticles were able to abolish the formation
of large fibrils and giving rise to fragmented fibrils and spherical oligomers (Liao
et al. 2012). Authors further demonstrated that due to negative surface potential of
gold nanoparticles, these act as nano-chaperones and further redirect and inhibit the
amyloid aggregation. Recently a study demonstrated the biosynthesis of gold
nanoparticles via extracellular mode using fungus Fusarium oxysporum (Mukherjee
et al. 2002). The authors demonstrated that the extracellular synthesis of nanopar-
ticles provided various advantages such as homogeneous catalysis when the
nanoparticles were synthesized in solution form (Mukherjee et al. 2002). Xiong
et al. have designed LVFFARK and LVFFARK-functionalized nanoparticles in
order to prevent the amyloid-p protein aggregation (Xiong et al. 2015). A study
reported that peptide-gold nanoparticles irradiated with microwave are capable of
selective binding to f-amyloid and inhibiting the amyloidogenesis (Araya et al.
2008). Obulesu and Jhansilakshmi (2016) have synthesized redox nanoparticles
such as nitroxide radical, 2,2,6,6 tetramethylpiperidinyl-N-oxyl. They concluded
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that piperine in association with redox nanoparticles confers improved prevention
against Alzheimer’s disease in vitro.

Another interesting study has attempted to interfere with amyloid-p aggregation
growth and distantly re-dissolve these deposits via local heat dissipation of gold
nanoparticles by selective binding to the aggregates (Kogan et al. 2006). Association
with aggregates also allowed both, noninvasive exploration and dissolution of
molecular aggregates. Therefore, based on abovementioned finding a conclusion
can be drawn that a promising therapeutic approach for controlling the protein
aggregation can be developed using different aspects of nanotechnology.

3.5 Future Prospect

Based on a recent study, it is estimated that Alzheimer’s disease caused by amyloid
plaques has affected about 44 million people worldwide (Alzheimer’s Association
2015). This figure is expected torise to 115 million by 2050 (Alzheimer’s Association
2015). Presently, there is no competent therapy available for treating the patients
with Alzheimer’s disease. Moreover, another disadvantage of many of the available
drug candidates is the incapability to cross the blood—brain barrier (Patel and Patel
2017). In that scenario, nanotechnology has emerged as a potential therapy in order
to control the Alzheimer’s disease due to the capability of various nanoparticles to
cross the blood-brain barrier (Saraiva et al. 2016) and control the production and
aggregation of amyloid plaques (Fig. 3.1). However, there are certain issues which
have to be addressed to improve their efficacy. For example, the drug-loaded
nanoparticles in comparison with the free drug, are currently limited quantitatively
into the brain. Therefore, more focus should be paid on the development of systems
transporting pharmacologically significant quantity of drugs into the brain.
Moreover, a complete understanding of mechanisms of Alzheimer’s disease will
contribute towards the accurate application of targeted nanoparticles.

Menomeric amyloid

forming protein Amyloid fibrils implicated

Gold nanoparticles interacting in neurodegenerative
with amyloid forming protein diseases

Fig. 3.1 Representative diagram showing the interaction of gold nanoparticles with the amyloid
forming protein (e.g. amyloid p-peptide) in order to prevent its aggregation
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Chapter 8
Nanofabrication of Myconanoparticles:
A Future Prospect

Rajender Boddula, Priyanka Dubey, Saurabh Gautam, Ramyakrishna Pothu,
and Aditya Saran

Abstract Nanofabrications of nanomaterials are widely used in electronic indus-
tries related to integrated circuits and visual display. There in electronics the more
popular word is nanolithography. The synthesis methods of myconanoparticles
(MNPs) are eco-friendly, easy and less costly than chemically synthesized
nanomaterials. Till now a full control over the fungal growth is possible, but the
same is not possible for the synthesis of MNPs either through intra- or extracellular
environment. Myconanoparticles are generally large in size with high standard
deviation and less uniformity. The lack of uniformity and some specific structural
requirement for optical properties is a big challenge for the applicability of MNPs.
Fabrication is a method which can be applied for reshaping the MNPs.
Nanofabrication is the future of MNPs processing for its wide-scale practical and
industrial applications.
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8.1 Introduction

Fungi are eukaryotic organism which occurs as a single cellular entity to multicel-
lular form. As being more evolutionary developed from Kingdom Monera, fungi
have more complex cytology and genetics. Fungi secrete many intracellular and
extracellular enzymes other than various other excretions. These different excretions
play as a reducing agent for the synthesis of nanoparticles. Myconanoparticles have
low production cost and are easy to synthesize, and synthesis procedures are devoid
of any harmful chemicals (Prasad 2016, 2017). Many different nanoparticles can be
synthesized from fungi such as gold, silver, zinc, cadmium, silica, platinum, tita-
nium and ferrous nanoparticles (Ravindra and Rajasab 2014). Nanoparticles have
large applications in different sectors such as pharmaceuticals, diagnostics, cataly-
sis, electronics, etc (Prasad et al. 2016). The potential of application of metal
nanoparticles (MNPs) is too high, but in reality it was not being utilized commer-
cially. Still on the commercial and industrial scale, chemically synthesized nanopar-
ticles are used. There has been a lot of work done on the green synthesis of
nanoparticles via fungi. Here this chapter will address the scientific reasons behind
the hurdles in the application of MNPs and suggest some ways out to overcome it.

8.2 Size, Shape and Morphology of Myconanoparticles

As we know the synthesis process of nanoparticles through fungi is not fully con-
trolled. Only the growth of fungi can be controlled. Mainly the nanoparticle follows
the bottom-up synthesis process via reduction. Due to presence of different enzymes
and molecules, the size, shape and morphology are not fully controlled. The size
and the shape vary greatly. The variations in the size of myconanoparticle are shown
by few examples listed below in Table 8.1.

There are many ingredients present in the extra- and intracellular environment of
fungi whose functions in the nanoparticle synthesis are unknown. Additionally for
a precise synthesis, the concentration of the ingredients and their molar ratio must
be maintained which is not possible in the case of fungi or its crude extract. This is
the main reason behind the wide size variations of MNPs.

8.2.1 Obstacles in the Application of Myconanoparticles

Mostly the standard deviation for the size is so high for the MNPs that it cannot be
accepted for practical application. For a targeted drug delivery through nanoparticles
as carrier inside the nucleus, the size of nanoparticle must be <5 nm. Nearly same
types of limitations are there in every application. Even if the size and shape are in
control, morphology needs to be addressed. For an example, if a nanoparticle is to
be used as catalyst in ELISA, then its surface must be modified so that it can be
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Table 8.1 Myconanoparticles synthesized through different fungi

Nanoparticle Size (in

type Fungal species nm) References

Gold Aspergillus oryzae 10-60 | Ni et al. (2008)
Trichothecium sp. 5-200 | Ahmad et al. (2005)
Colletotrichum sp. 20-40 | Tsung et al. (2006)
Verticillium luteoalbum <10-100 | Wen et al. (2013)
Verticillium sp. 2-20 | Tsung et al. (2006) and Saa et al.

(2014)

Silver Rhizopus nigricans 35-48 Kim and Mclntyre (2006)
Trichoderma sp. 5-40 | Foroughi-Abari and Cadien (2012)
Mucor hiemalis 5-15 | Azizetal. (2016)
Penicillium fellutanum 5-25 Leskeld and Ritala (2002)
Cladosporium 10-100 | Balaji et al. (2009)
cladosporioides
Fusarium semitectum 10-60 Stepanova and Dew (2011)

Zirconia Fusarium oxysporum 3-11 | Cui (2011a)

Zinc oxide Aspergillus terreus 54.8-82.6 | Binupriya et al. (2010)

Cadmium Fusarium oxysporum 5-20 | Ahmad et al. (2002)

Silica Fusarium oxysporum 5-15 | Gericke and Pinches (2006)

Platinum F. oxysporum f. sp. 10-100 | Mukherjee et al. (2001a)
Iycopersici

Titanium Fusarium oxysporum 6-13 | Gericke and Pinches (2006)

Magnetite Fusarium oxysporum 20-50 | Mukherjee et al. (2001b)

A high size variation of myconanoparticles synthesized through a particular species in the same set
of growth condition

attached to detection antibody. Nanoparticle bio interfaces must be addressed prop-
erly. For the practical application of MNPs, there is a strong need of fabrication in
order to get desired shape, size and surface modification.

To overcome these obstacles, two approaches can be made: (1) development of
methods to synthesize MNPs precisely and (2) reshape the synthesized MNPs to
desired shape, size and morphology. At present there are some approaches already
in use for reshaping the nanoparticles. Nanolithography is a technique being used in
electronic industry and R&D to get desired pattern, size and functional surface.

8.3 Nanofabrication

It is method of fabricating nanoparticles to a desired shape, size and surface modi-
fication. For the nanofabrication, two types of approach are possible — ‘bottom up’
and ‘top down’. In the bottom-up approach, nanomaterial is synthesized precisely
by adding atom by atom, molecule by molecule or cluster by cluster. Here in ‘bot-
tom-up’ approach, synthesis process is well focused and addressed. Majority of the
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Preface

The field of research into advanced metallic and ceramic thin film materials for
energy and environmental applications has been rapidly moving forward. This book
provides the latest information of the developments in the field. It also gives the
perspective of future research. This book collects the contributions by several
established worldwide researchers from academia, industry, and a government
research laboratory. The book covers the fundamental mechanisms, processing,
and applications of advanced thin film and coating materials.

The book covers a broad range of topics related to thin film and coating
materials, including overview of advanced ceramic and metallic coatings, surface
modification, magnetic materials, thermoelectric materials, solar energy materials,
solid oxide fuel cells, coatings in solid-phase microextraction process, and model-
ing and simulation of thin film materials.

This book is primarily aimed at researchers in thin film and coating fields in both
academia and industry. It can be used as a reference book for graduate and
undergraduate students in materials science and mechanical engineering.

Indianapolis, IN, USA Jing Zhang
Changwon, Gyeongnam Republic of Korea Yeon-Gil Jung
v
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Chapter 5

Microwave-Processed Copper Zinc Tin
Sulphide (CZTS) Inks for Coatings

in Solar Cells

Prashant R. Ghediya and Tapas K. Chaudhuri

5.1 Introduction

Solar electricity, generated from sunlight by solar cells, is environmentally clean,
carbon-free and renewable. It has the potential to meet the terawatt energy demand
of the world, provided it is available at par with grid electricity. The prevalent solar
cells made from silicon (Si) or cadmium telluride (CdTe) or copper indium gallium
selenide (CIGS) generate electricity that are still too expensive. Hence, there is a
frantic search for new materials for solar cells which will generate cost-competitive
electricity [1]. One such promising candidate is earth-abundant, low-cost and
non-toxic kesterite copper zinc tin sulphide/selenide. Copper zinc tin sulphide
(CZTS) is a p-type semiconductor with a direct band gap of about 1.5 eV and
absorption coefficient of above 10* cm ™! in the solar spectrum [2]. CZTS exists in
tetragonal kesterite structure with lattice constants: @ = 0.5435 nm, ¢ = 1.0843 nm.
The absorber layer is the heart of TFSCs. The CZTS film in a thin film solar cell
(photovoltaic device) acts as the p-type photoactive absorber layer. The absorber
layer is the most critical part of a cell because major processes required for
photovoltaic effect occur here. The processes of absorption of solar radiation,
generation of electron-hole pairs and separation of charges take place in this
layer. Hence, effect of light on conductivity (photoconductivity) of CZTS films is
as important as the dark conductivity itself. In other words, understanding of
electrical and photoelectrical properties of CZTS is essential for development of
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Abstract : Due to a rapid increase in the population of India,
there is hyper increase in the demand of residential areas
resulting in a large number of constructional activities.
Constructional activity also leads to an increase in the
indoor air pollution for fixed area or for a specific location.
Construction activities that contribute to indoor air pollution
include land clearing, operation of diesel engines,
demolition, burning, and working with toxic materials. All
construction sites generate high levels of air pollutions
(typically from concrete, cement, wood, stone, silica) and
this can carry for very far distances over a long period of
time. Due use of this raw materials in construction work
there is release of the pollutant such as PM,s, PMyy,
Humidity, Temperature, CO,, AQI, TOC which leads to the
harmful health effect to the workers and near living society
peoples. Among this all pollutants the major amount of the
pollutant which is generated is PMy,, with the size of less
than 10 micron in diameter which is invisible with naked
eye. In major cities there is between 20-150 micrograms of
particulates (PM10 10 micron) per cubic meter of air.

Keywords: Air Quality Index, Construction Activity, Indoor
Pollution

l. Introduction
Air constitutes 80% of the man’s daily intake of material by
weight. We breathe about 22000 times a day on an average,
inhaling 16kg of air/day. This suggests how important fresh
unpolluted air is for human beings. But due to rapid
industrialization, overpopulation many air pollutants are
added into the atmosphere effecting human being, animals,
plants and materials. We cannot control the flow of air as air
pollutants after being emitted from the source travels to a
considerable distance depending upon the atmospheric
condition. Some of the effects of air pollution are global
warming, ozone depletion and acid rain. The Minister for
Environment, Forests & Climate Change, Shri Prakash
Javadekar, launched The National Air Quality Index (NAQI),
also known as IND-AQI, in New Delhi on 17th September
2014 under the Swachh Bharat Abhiyan. Due to a rapid
increase in the population of India, there is hyper increase in
the demand of residential areas resulting in a large number of
constructional activities. With a demand of smart city, need of
constructional activity will be at more pace as of today
(Esplugues et. al 2010). Constructional activity also leads to

an increase in the indoor air pollution for fixed area or for a
specific location. Construction activities that contribute to
indoor air pollution include land clearing, operation of diesel
engines, demolition, burning, and working with toxic
materials. All construction sites generate high levels of air
pollutions (typically from concrete, cement, wood, stone,
silica) and this can carry for very far distances over a long
period of time. Due use of this raw materials in construction
work there is release of the pollutant such as PM,s, PMyg,
Humidity, Temperature, CO,, AQI, TOC which leads to the
harmful health effect to the workers and near living society
peoples. Among this all pollutants the major amount of the
pollutant which is generated is PM;q, with the size of less than
10 micron in diameter which is invisible with naked eye. In
major cities there is between 20-150 micrograms of
particulates (PMy, 10 micron) per cubic meter of air. The
amount of the PMy, over worldwide on the basis of year 2003-
2010, as now there will big change in the countries as in the
modern era (WHO 2000; WHO 2006). According to the
World Health Organization (WHO) it is today the single
biggest environmental health risk with around 3.7 million
premature deaths worldwide per year because of the ambient
air pollutions (WHO, 2010).Among the most serious indoor
air quality health issues is the potential exposure to
construction/renovation-generated pollutants in the society
areas. The constructions sites or renovation sites provides
many potential exposure opportunities to pollutants (Zhao et.
al, 2008). As the use of the raw materials for the construction
activities such as cement, fine sand, red bricks, soils which
lead to the PM,5 and PMy,. The application of tile adhesive,
roofing materials, paints, and other products used during
construction work provide point sources of volatile organic
compounds (VOCs). There is also production of CO, by the
use of the transport vehicles of supply of raw materials and
used for the construction works like digging then filling the
concrete trucks, and by the smoking of the workers working at
the sites. Similar type of study was carried out by Mandarick
et al, 2018 for a photocopying shop at different location
within shop.
1.1 Monitoring Benefits

< Air quality monitoring helps in better understanding
the various sources, levels of different air pollutants, effects of
policies of air pollution control, and exposure of various
substances in the air.
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ABSTRACT

The measurement study of the generation, dispersion and retention was carried out at Kiriburu (KIOM) and Meghahatuburu
(MIOM), iron ore mines, Odisha state of India. The six days’ average concentrations of particulate matter (PM) with two wide size ranges
(PMio-20, and PMo.23-1) were monitored in two iron ore opencast mines. Monitoring was done for three days at the same location at each
mine. The increment average concentrations ranged from 15.48-16.74ug m-3 for PMio-20and 13.03-29.35ug m-3 for PMo.23-1in KIOM and
88.65-92.8ug m-3 for PMio-20and 7.89-9.54 pg m-3 for PMo23.1in MIOM respectively. Require them to reach the surface are monitored on
average 1-2 minute for PM. The retention time of fine PM varies 4-8 minute for KIOM and 1-12 for MIOM, while coarse PM varies 4-5
minute for KIOM and 1-10 for MIOM. The good relationship was obtained between retention time and retention fraction in both KIOM
and MIOM. Fine PM shows the higher retention time as compared to coarse PM. The values of retention fraction vary with 10.03-
13.96% for PMo23-1 and 10.58-11.94% for PMio-20 in KIOM whereas 0.67-1.62% for PMo23-1 and 0.72-0.43% for PM1o-20 in MIOM. The
results of this study reveal that relationship between retention time and retention fraction with mining activity and gives the roughly
information about time require by PM to reach the surface.
Keywords Dispersion, opencast mine, PM1o-20, PMo23-1, retention time, retention fraction
INTRODUCTION

Field study of the generation of particulate matter
(PM) from different mining operations was found to know
contribution of PM through mining activities are done earlier in
different countries (Gautam et al. 2012; Gautam et al. 2018).
Some earlier research done on health effects due to generation of
PM in and around mining activities (Patra et al. 2016). This paper
deals with measurement of PM with two size ranges (PM1o-20, and
PMo.3.1) in two iron ore opencast mines. Some studies show that
coarse PM was obtained higher in concentration as compared to
fine PM during mining operations (Onder and Yigit, 2009).
However, this all studies not shown the retention time, retention
fraction and require time of PM to reach the surface when mining
activities running on the bottom area of mines.

Earlier studies indicated concentrations generations
due to individual mining operations and assessment of PM in and

Meghahatuburu iron ore mines (MIOM). It has a general trend
N70E to S 70Wwith an average dip of 600 to the West for KIOM
and N 370 E direction for MIOM.

818 mRL
809 mRL

SHOVEL

801 mRL

around the mining area (Chaulya 2004; Chakraborty et al.,, 2002). —_

. . . . . [w] g
Few dispersion pattern studies of PM in opencast mines are " 7, [ ———
found to show the pit retention time (Winges, 1981; Fabrick, ‘ @ onorns ocaon
1982). Wings (1981) given expression of particulate deposition, z - — rom

fraction of PM with result varies from 0.14 to 0.73, while Fabrick
(1982) proposed expression with wind speed, width and particle
deposition velocity with results varies from 0.23 to 1.0 for 10 um
to 95 um respectively. Recent no studies could not find to know
pit retention studies in opencast mines. There is some gap to
estimate the retention time and travel time of PM inside the
opencast mines. The paper represents a wide ranging dust
generation and dispersion of study in two iron ore opencast mine
in India. This study aimed at estimating the incremental
contribution of PM during mining activities inside the mines and ()

501 mRL )
509 meL

a8 meL <

827 mRL
(Surface level)

to estimate travel time, retention time, and a retention fraction of
PM to know how much concentration of PM comes from bottom
to top, and require time to stay in the mines with concentration.
MATERIAL AND METHODS

The research work on PM was carried out in two iron
ore opencast mines, namely Kiriburu iron ore mines (KIOM) and

Fig. 1. Mine layout sampling location at KIOM; (a) pictorial view
and (b) schematic diagram.

In KIOM, surface RL is 827 m. It has 3 benches with
first and second bench 9 m high and the bottom third bench is 8
m high. The pit bottom RL is 801 m (Figure 1). In MIOM, At
MIOM, the bench height is 10 m. At the experiment site surface
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ABSTRACT

The measurement study of the dispersion and travel time of particles (PMo.2s to PMz2o) was carried out at Malang hand Copper
Project, one of the deepest copper opencast mines, Madhya Pradesh state of India. The eight days average concentrations of particulate
matter (PM) with 15 particle size in range were measured. No study is reported to identify the dispersion profile and require time of PM
between the benches inside the mine. This research work is good approach to know about the exposure of enhanced level of PM
concentration on mine worker. The results of field study provide an understanding of the relationship between the dispersion of the
particulate matter generated due to mining activities with their respective depths. The particulate matter concentration and
meteorological studies were monitored by GRIMM portable aerosol spectrometer and portable meteorological station respectively. The
correlations study provided influence of wind speed and wind direction on particulate matter during its travel from source to surface.
The R? value of relationship between depth and time of particulate matter was noted to vary between 0.57 to 0.64. The results of time
analysis of different size of particulate matter also indicated that wind speed and wind direction significantly affect the movement and
transport properties of particulate matter from bottom to surface of the mines. Empirical equations developed to know about

relationship between concentrations of particulate matter with 15 channel range size and depth is also proposed.

Keywords Opencast mine; Dispersion; Particulate matter; Time analysis; IBM SPSS

INTRODUCTION

In the current state-of-art, generation of huge
quantity of particulate matter (PM) during mining activities is
a subject of immense concern with regard to human health
and environment [1]. Earlier studies have showed that PM
from different kind of mining operations lead to adverse
effects on health (i.e. black lung, asthma, cardiovascular
diseases and lung cancer) [2]. However, some researcher
provided information about generation, estimation, and
contribution of particulate matter during mining operations
in opencast mines [3, 4].

It is important to note that surface mine is one of
the most important contributors to modern societies and it
involves removal of overburden to get access to the minerals
of interest. Also, this mining method is applicable to minerals
located at shallow depth and degradation of air quality is
major problem in such mining areas [5-7]. There are several
sizes (i.e. PM1,PMzs, PM1o etc.) of PM which are responsible
for reduced air quality that results in adverse effects on
human health [5, 7]. Therefore, the study of dispersion of PM
is always an important and interesting line of research as it
determines the level and duration of exposure of particulate
matter on mines workers. The particulate matter from source
travels and finally is distributed in all benches. Hence, the
concentration of particulate matter contributed to the
enhanced concentration at all bench of mines. Similarly the
travel time of PM that is required of particulate matter to
escape from the mines is important as long travel time
indicates a high exposure of particulate matter on mine
workers. The travel time of PM is not same for all sizes as the
coarse particulate matter settle faster compared to fine
particulate matter, attributed to higher settling velocities.
However, no work has yet been reported on the dispersion
behavior and travel time of PM. The transportation of PM in
opencast mines depends on wind speed and direction. The

wind flow pattern depends on mine geometry and depth of
mines. Therefore the wind speeds is measured high in
shallow mines and less in deeper opencast mines [9]. Some
earlier studies carried out in opencast mines to know about
dispersion of PM and wind flow pattern inside opencast
mines with the help of tracer studies [9] and used to smoke to
suggest the movement of PM in different place of opencast
mines [10]. Some researchers used computational fluid
dynamics to estimate the wind flow pattern and dispersion of
particulate matter inside the mines [11]. However, no field
work has been carried out to identify the dispersion behavior
of PM with different size range from source to surface.

Therefore, the present paper is focused on
extensive study of dust dispersion study in Malanjkhand
copper project in India to know about contribution of mining
to the particulate matter concentration and behavior of
particulate matter as they travel from source to surface. The
correlations study provided influence of wind speed and wind
direction on particulate matter during its travel from source
to surface. An empirical relationship between concentrations
of particulate matter and depth is also proposed through
source to surface of the mine.
MATERIAL AND METHODS
STUDY SITE

The study was conducted in Malanjkhand Copper
Project (MCP) of Hindustan Copper Limited (HCL). MCP is the
single largest copper deposit in India constituting nearly 80%
of country's reserve and contributing about 70% of HCL's
copper production. Surface RL (reduced levels (RL, mRL
refers to depth / height of a place in meter above a reference
datum / mean sea level) at the mine site is 580 m and the
designed ultimate pit depth is 376 mRL. At present mining is
being carried out at 400 and 412 mRL using 4.6 m3 and 9.2 m3
capacity electric shovels, 50 and 85 T dumpers and 165 mm
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ABSTRACT

Particulate matter (PM) is a major pollutant in and around opencast mine areas. The problem of degradation of air quality due
to opencast mine is more severe than those in underground mine areas. Prediction of dust concentration must be known to implement
control strategies and techniques to control air quality degradation in the workplace environment. In this paper, the assessment of fine
PM concentration profile in seven channels size in which ranges, from PMo2s to PM1s in Malanjkhand Copper Project (MCP), Madhya
Pradesh state of India, and which was highly prejudiced by mining operations was estimated and tested by implementing Artificial
Neural Network (ANN). In particular, the model utilizes the input data for prediction where the eight days average concentrations of PM,
local meteorological data (wind speed, temperature, relative humidity) from one of the deepest copper opencast mine. ANN models
were developed and tested to predict PMo.23-03, PMo3-04, PMo.4-05, PMos-065, PMogs-0s, PMos1, PMi.16 concentration profile at MCP. The
performance of the ANN model was evaluated in terms of the correlation coefficient between the real and the forecasted data. The result
shows strong agreement between the experimental results (PM concentration and meteorological data) and the model. The findings of
this work are important in understanding fine PM variation inside the mine at the workplace and the associated exposure of mine

workers.

Keywords  Opencast Mine; Particulate Matter; Model Performance; Artificial Neural Networks

INTRODUCTION

Generation of huge quantity of PM during mining

activities is of concern for the environment as well as human
health [1, 2]. Earlier studies show that PM from different kind
of mining operations contribute to significant adverse effect on
human health in the form of black lung, asthma, cardiovascular
diseases and lung cancer [3]. However, only a few studies have
provided information about generation, estimation and
contribution of PM during mining operations in opencast
mines [4-6].
The study for dispersion of PM is therefore important because
it will determine the level and duration of exposure of PM on
mines workers. The PM travels and distributed in all benches
from source [7]. Thus, the concentration of PM contributes to
the enhanced concentration for all benches of mine. With
opencast mines going deeper day by day due to higher
production, the study of dispersion and movement of PM in
the mine needs attention.

Air quality modeling is an approach to assess the
concentration in the workplace or the surrounding
environment [8, 9]. These developed models are used to
generally assess particle concentration profiles in a workplace
environment and evaluate the results against air quality
regulations. Models are being used for extensive evaluation of
PM concentration profile under different meteorological
parameters in an area [10, 11].

Several empirical models have been developed to
estimate the concentration of PM in a workplace environment
[12, 13]. Statistical approaches sometimes under-perform the
PM concentration from different sources [14]. Recently,
Artificial Neural Network (ANN) model is being used for
predicting concentration from the source then the evaluation
is done by the experimental data. It shows fast processing with
several input and output variables [15]. Earlier studies
reported that ANN based air quality models give better results
than the other statistical model with good accuracy [16-
18].ANN models have been very accurate in many
environmental application areas, especially indoor
environment [19], Air quality forecasting [20], Soil analysis

[21], water treatment application [22], Traffic and Vehicular
pollution [23] and PM concentration prediction from the
different sources in the opencast mines area [6]. Hence, the
advantages of ANN over statistical model can be concluded as
(i) It do not require detailed physical models; (ii) It is more
compact than large experiment data; (iii) It requires few
training points to accurately model the standards; (iv) It can
be trained on only a few experiments data; (v) It can be much
more accurate than statistical models, when limited
experimental data are available. As ANN models are shown so
advantageous some drawbacks are also there. For example (i)
In order to create training sets to obtain ANN models valid for
a large range; intensive measurements have to be done; (ii)
These models are very poor outside the range of the training
set. These drawbacks can be overcome by implementing prior
information into the design of neural networks.

However, very few studies have shown the
usefulness of ANN model in order to, investigate the
concentration inside opencast mine and validation of
experimental data set to predict PM concentration profile with
meteorological input variable inside opencast mine. In this
work, ANN models were developed and tested to predict PM
concentrations profile at Malanjkhand Copper Project (MCP).
The results indicated that the ANN network was able to
predict concentrations and shows significant agreement
between the experimental results and the ANN model.
EXPERIMENTAL METHODOLOGY
STUDY SITE

The study was conducted in Malanjkhand Copper
Project (MCP) of Hindustan Copper Limited (HCL) of India. The
detail description of study area is described in our previous
published research article [24].

ANN model

ANN model is implemented through the data
collected from the experimental results. The data are divided
into three parts they are as follows: Training: These are
presented to the network during training of the model, and the
network is adjusted according to its error; Validation: These are
used to measure network generalization and to halt training
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ABSTRACT

The impact of organic amendments on the functional microbial activities, soil carbon (C) storage was investigated in a tropical
rice soil. The treatments included unamended control, farmyard manure (FYM) and green manure (GM) (Sesbania aculeata).Our results
suggest that the GM treatment has increased the global warming potential (GWP) by 110% as well decreased the C efficiency ratio (CER)
by 24% in comparison to control. On contrary, under FYM treatment the soil organic C and total C contents were significantly higher to
the tune of 34% and 53%, respectively. Our studies clearly reveal that the application of FYM could probably be the best soil amendment
to sequester the soil organic C (SOC). Such amendments may not only have practical application value but also lead to higher yield
capacity and minimize emission of GHG under flooded tropical rice soil systems.

Keywords GWP, Storage, Microbial Population, Rice Soil, Organic Amendments

INTRODUCTION

The research interest on global climate change is
interlinked with C mineralization and deals with the C cycling
of natural ecosystems. The SOC pool is the resultant of C input
in the form of crop residues and biomass, and output including
harvested biomass, carbon dioxide (COz), methane (CH4) and
other C losses (Mancineilli et al. 2010). The CO2 emission from
the soil to the atmosphere caused by the decomposition of
organic matter may be affected by the changes in the quality of
the substrate and microbial communities.

Soil enzyme activities and microbial populations are
strongly influenced by the application of organic amendments.
The dehydrogenase activity is considered as a sensitive
indicatorand a measure of soil quality and serves as a valid
biomarker of alterations in total microbial activity (Roldan et
al. 2007). Soil hydrolases provide an early indication of
changes in soil fertility, as they are related to the
mineralization of important nutrients like N, P and C (Garcia-
Orenes et al. 2010). The use of organic amendments in rice
agro ecosystems store higher soil organic C and increase the
crop productivity. The main objectives of the present study
are(a) to identify the most adoptable organic amendment that
offers high carbon storage, (b) to measure soil C pools and
microbial activities in relation under various organic manure
treatments.

MATERIALS AND METHODS

TREATMENTS

The treatments were chosen in this study was

T1 - Control (without any organic manure or inorganic
fertilizer)

T2-FYM (60 kg N ha)

T3 - GM [Sesbania aculeata] (60 kg N ha1)

SOIL SAMPLING AND STORAGE

Soil samples were collected by a sample probe (at
the depth of 0-15, 15-30, 30-45 and 45-60 cm; diameter of the
probe was 8 cm) with three replications for each treatment.
The fresh moistened soil samples (with native moisture
content of fields) were kept in refrigerator at 4°C for
biochemical and microbial analysis.

SOIL C FRACTIONS AND TOTAL N ANALYSIS

Soil microbial biomass-C (MBC) was measured by
modified chloroform fumigation-extraction method with
fumigation at atmospheric pressure (Witt et al. 2000). Readily

mineralizable C (RMC) content of the soil was estimated after
extraction with 0.5M K2SO4 (Inubushi et al. 1991) followed by
wet digestion of the soil extract with dichromate (Vance et al.
1987). Oxidizable organic C (OC) was estimated by dichromate
digestion of soil (Walkley and Black, 1934). Acid hydrolyzable
carbohydrate C (AHC) was measured by taking the equivalent
weight of 2 g soil extracted with 20 ml of 1.5M H2S04 (Angers
and Mehuys, 1989) for 24 h with regular shaking and filtered
through glass fiber filters (WhatmanGF/C). The carbohydrate
content of the extracts was determined using the anthrone
method(Yoshida et al., 1976). The water soluble carbohydrate
C (WSC) was estimated followed by the procedure of Haynes
and Swift (1990).
SOIL ENZYMATIC ACTIVITIES AND MICROBIAL
POPULATIONS

Dehydrogenase activity was determined by
reduction of 2,3,5-Triphenyltetrazolium chloride (TTC)
(Casida et al. 1964). Fluorescein diacetate (FDA) hydrolysis
activity measurements were made following the method of
Adam and Duncan (2001). The pg-glucosidase activity was
assayed by the procedure of Eivazi and Tabatabai (1988). The
heterotrophic microbial populations were cultured by using
the media of Rand et al. (1975). Populations of denitrifying
bacteria were estimated following the protocol given by Abd-
el-Malek et al. (1974).
STATISTICAL ANALYSIS

Individual character data sets were analyzed for
variance, and means were separated by Duncan’s Multiple
Range Test (DMRT) at the 0.05 level of probability using
statistical software SPSS (Statistical package for social
sciences) version 7.5.Pearson correlation (r) was applied to
analyze the simple correlations between soil parameters and
enzymatic activities.
RESULTS AND DISCUSSION
SOIL C POOLS
SOIL CFRACTIONS

The microbial biomass C (MBC) ranged from 155 to
235mg kg! and accounted for 3% of the total C in the soils
under study (Table 1).The C fractions at the lower soil depths
did not differ significantly among the treatments (below 15
cm; data not presented). Organic manure,either singlyor in
combination with inorganic fertilizer, enhanced SOC and its
fractions due to the significant increase in C input and soil
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ABSTRACT

The rapid industrialization of India in the recent past has been the striking feature of Indian economic development. But the
other angle of industrialization has been the serious damage to the surrounding environment due to the wastes and pollutants
generated from the industries. Typically, there are two different types of environmental innovations that mitigate the environmental
burden of production: cleaner production and end-of-pipe technologies. Cleaner production reduces resource use and/or pollution at
the source by using cleaner products and production methods, whereas end-of-pipe technologies curb pollution emissions by
implementing add-on measures. Gujarat state holds top position in fisheries contributing 25% of total marine production of India. The
major steps involved in processing of shrimps include raw material receiving, beheading/gutting/deveining, washing, grading, weighing,
freezing, packing, frozen storage and dispatch. Other minor steps which are also very important include glazing, chemical treatment,
thawing wrapping and metal detection. During study, it has been found that due to bad housekeeping practice 30 kld water had been
wasting. Cleaner production approach can result in finding some opportunity that can be beneficial for new useful product from waste
including onsite reuse, recycle and recovery option for economic benefits.

Keywords Cleaner Production, Waste Minimization, Sustainability, Water Conservation, Energy Conservation

INTRODUCTION

The volume of water used by the seafoodprocessing plants and
the associated waste loadingparameters reported by
Islam(2004) shows that the processingplants possess high
potential for polluting coast landnear shore environments. To
provide and check primary and secondary treatment with
disinfection to seafood processing wastewater, Tay & Show
(2006) studied parameters like pH, solid content, odour,
temperature, TOC, BODs, COD and N & P and various biological
processes were tested with the following observations as
mentioned 85-95% of organic load removals can be achieved
in activated sludge systems. It was reported to have removal
efficiency of 90-95% of BODs in seafood-processing
wastewater treatment through aerated lagoons. Stabilization
Ponds have been reported achieving 80-95% removal of BODs
and approximately 80% removal of suspended solids, with
most of the effluent solids discharged as algal cells. In Trickling
Filter, The BODs removal efficiency varies with the organic
load imposed but usually fluctuates between 45% and 70% for
a single-stage filter. Removal efficiencies of up to 90% can be
achieved in two stages. But all these treatment processes
require continuous investments with no returns so, Dan et al,,
2014 presented a case study on Cleaner Production (CP)
potentials in seafood processing industry and various CP
Table 1: Process involved in Fishery Industry

options were thus identified. They suggested that up to 70% of
water consumed for table and floor cleaning could be saved by
using pressurized hoses, up to 10% of electricity bill could be
reduced by suitably sizing and installing the capacitor banks.
Simple CP options were also identified for waste minimization
and better housekeeping. Cleaner production not only reduces
waste at source and increase profitability, but it also enhances
onsite recycle/reuse and creation of by-product opportunities.
Fabbricino & Pontoni (2016) and Fabbricino & Gallo(2010)
carried out test for Chromium removal from tannery
wastewater using ground shrimp shells and use of non-treated
shrimp-shells for textile dye removal from wastewater. And
they observed Chromium removal from wastewater occurs
quite rapidly after the addition of shrimp shells, and the
detention time is not higher than for other low-cost
adsorbents also it was observed that removal percentage up to
90% for the tested dyes are obtained in about 2 hours, using
2.1 mg/mL of shells, simply dried and grinded.
Waste Identification

Methodology for this study includes
identification if various waste sources. During the walkthrough
at the plant, following waste streams were identified and
calculated the total quantity of the waste generated during the
whole day and its cost was calculated accordingly.

Process Name Process description

Types of waste generated and its amount

Raw Material | Fresh shrimps is received at receiving stations where they | Waste type: Solid
Receiving are washed and then weighed, mostly raw materials are | Some unwanted marine species came along with

brought in ice filled buckets to keep them fresh. It is | the desired raw material including defective
visually inspected by skilled personnel
specifications such as appearance, odour, texture, foreign | Amount of waste generated = 0.5% of total raw
matter, species homogeneity and physical characteristic | material received.

such as size as per procurement order.[Figurel(a)]

for product | pieces.

Waste type: Liquid

Spillage of black ink on floors and weighing
balance due to damage of ink-sacks.

Wastewater discharge due to first washing and
removal of ice in received containers.

Amount of waste generated = 2kL

Beheading/Peeling/ | This is a pre-processing step. Skilled workers remove the | Waste type: Solids

Deveining heads of shrimps and de-gut it. Depending on requirement | Removed heads and/or skins/scales of shrimps.
of product, de-shelling may or may not be performed. | Defective pieces.
During the entire process, the fish is covered with flake ice | Amount of waste generated = 30-32% of total
to maintain a temperature of 0°C to +4°C. The reason for | raw material
using flake ice (instead of tube or block ice) is its higher
surface area that would help in faster cooling of product.

2nd National Conference on Industrial Pollution And Technology — 2019 Funded by SERB - DST | 211

Marwadi University 201



mailto:abhishek.gupta@marwadieducation.edu.in

Celebratmg 90th Anmersary
(1929 - 2019)

PROCEEDINGS

2nd
NATIONAL CONFERENCE
On
INDUSTRIAL POLLUTION AND CONTROL TECHNOLOGY
[IPACT - 2019]
March 13th and 14th, 2019

IPACT - 2019

SHARING THE KNOWLEDGE TO SAVE THE NATION

. Funded By
,.' i " ( DIA

Department of Chemical Engineering Science and Engine.ermg Research Board
Faculty of Engineering and Technology Department of Science and Technology
Annamalai University Governmc(ai??-l?isd'ira!
Annamalai Nagar - 608 002 New Delhi

Tamil Nadu

Marwadi University 202



Book Title

Editor

Phone
Fax
Mobile
Mail

Associate Editor

ISBN

Published by

Publishing Year

Printed By

Price

Proceedings - 2nd National Conference on
Industrial Pollution And Control Technology - 2019
[IPACT - 2019]

Dr. S. Dhanasekaran

Staff ID No: 05468

Coordinator - IPACT-2019
Department of Chemical Engineering
Faculty of Engineering and Technology
Annamalai University

Annamalai Nagar - 608 002,

Tamil Nadu, India

04144 239737

04144 239737

994 262 6198
ipact2019chemical@gmail.com

Dr. B. Sivaprakash

Staff ID No: 08134

Coordinator - IPACT-2019
Department of Chemical Engineering
Faculty of Engineering and Technology
Annamalai University

Annamalai Nagar - 608 002,

Tamil Nadu, India

978-93-5351-024-4

5351-024-4

10244

Department of Chemical Engineering
Faculty of Engineering and Technology
Annamalai University

Annamalai Nagar - 608 002,

Tamil Nadu,

India

24

2019 [13th of March, 2019]

Caprice Digital Printers
52F, Shivapuri Road
Annamalai Nagar - 608 002
Cuddalore District

Tamil Nadu

India

Not For Sale

Marwadi University

203



IPACT-2019 - SWM - 006; ISBN 978-93-5351-024-4

N & uny PROCEEDINGS SOLID WASTE MANAGEMENT

5‘" IPACT 4’% CARBON SEQUESTRATION POTENTIAL OF NOVEL COMPOSITE

3 ¢~ . MATERIAL FOR MORTAR PREPARATION USING FLY ASH

% 2019 5 REINFORCED WITH PLANT FIBRES

IOQ(WON AND CO“«@V

ALKESHA NAIK* Environmental Science and Engineering, Department of Marwadi University,
Marwadi University, Rajkot, India: alkesha.naik123@gmail.com

DHARMIK VYAS Environmental Science and Engineering, Department of Marwadi University,
Marwadi University, Rajkot, India: vyasdharmik86@gmail.com

CHARMI HUMBAL Environmental Science and Engineering, Department of Marwadi University,
Marwadi University, Rajkot, India:charmi.humbal1927 @gmail.com

KOUSHIK SINGHA ROY Environmental Science and Engineering, Department of Marwadi University,
Marwadi University, Rajkot, India:koushik.singharoy@marwadieducation.edu.in

JOHNSON CHRISTIAN Environmental Science and Engineering, Department of Marwadi University,
Marwadi University, Rajkot, India: johnsonchristian498@gmail.com

SNEHA GAUTAM Environmental Science and Engineering, Department of Marwadi University,
Marwadi University, Rajkot, India: sneha.gautam@marwadieducation.edu.in

ABSTRACT

Increasing energy owing to urbanization and industrialization has led to high carbon dioxide (CO:z) emission into the
environment and results into increase in earth temperature resulting in global warming. Therefore, there is urgent need to develop a
cost effective methods and materials for the CO2 sequestration from point source and reduce its impact on the environment. This paper
discloses results of an investigation concerning the performance of fly ash/waste glass alkaline based mortars with recycled aggregates
reinforced by jute and cotton fibres exposed to hasten CO: curing. The composite material used in this study were fly ash, cement,
sodium hydroxide, milled glass, sand, jute fiber and water. The compressive strength increased significantly after CO2 curing and the
flexural strength reduced significantly in the composite material. The composite reinforced block without jute fibre result into CO>
uptake by 32% and the composite material with jute fibre enhanced the efficiency to capture CO2 by 16%. The use of jute fibre leads to
reduction in C emissions of 25 kg CO2 equivalent/m3. This means that accelerated carbonation of composites reinforced with natural
fibres has not only carbon sequestration advantages but is also especially indicated for such composites. Therefore the jute fibre based

composite blocks are exposed to accelerate CO2 curing.

Keywords

Introduction

Climate change a major threat to the world in terms of
greenhouse gases (GHGs) emission including carbon dioxide as a
crucial emission point. Atmospheric CO2 concentration as per the
recent times has risen to 400ppm which increases the global CO2
levels (Bretts. R. et al, 2016). These emissions in turn results into
increasing global warming level. From past decade records, CO2
levels never risen above 300ppm but since industrial era it has
risen in steady manner. Due to these increasing levels of GHGs,
international environmental treaty UNFCCC was formed under
which few objectives were derived including carbon capture and
storage.

According to IPCC reports, technological options were
established for the CO2 capturing and storing which emphasized
carbon sequestration process (Hansen. J. et al, 2017).
Furthermore terrestrial sequestration techniques were taken
into consideration to increase aforestation/reforestation and to
minimize CO: concentration. Presently carbon sequestration is
mostly carried out through geologic CO: storage in saline aquifers
(Zhang. Z. et al, 2017). However, this technique constitutes large
risks and also very high in cost. Talking about Carbon capture
and storage (CCS) from the stream of concentrated CO: at fossil
fuel burning sites like power plants or steel plants is more
efficient and can be less expensive than direct air capture
(Hansen. |. et al, 2017). As per recent reports about increasing
CO:z levels; apart from natural sequestration processes, artificial
processes are devised to increase carbon sequestration. Carbon
sequestration altogether covers climate change mitigation,
ecosystem sustainability and economic importance; that helps to
confront global issue regarding global warming.

Currently researchers are focusing on product
development to capture and store CO: for a longer duration of

Global Warming, CO; Sequestration, Composite Reinforced Block, Accelerated Carbonation, Jute Fibre

time. Before few years, scientists were practicing over capturing
CO2 over natural ecosystem (various carbon pools). New
advances triggers on the treatment of CO2 at the generation point
to minimizes longer process adaptation. Composite material,
MOFs (metal-organic framework), nanosponges, hybrid
membranes, nanofibres, etc are some of the products which are
installed as a part of product/process modification. Modes of
carbon sequestration comprise biological, chemical and physical
processes also adapted by artificial techniques.

According to literature survey, biological processes
sequester 320 billion metric tons of carbon compared to other
sequestration processes. Few authors (Bertos. M. et al, 2004;
Jang. J. et al, 2016) have studied the use of CO: as accelerated
curing of cementitious constructions materials. Future
consideration of this technology will prevent CO: to be released
into the atmosphere but also to accelerate curing and strength
development of such materials. Till now no studies were
performed using alkali activated based materials. These
materials have a particular ability for the reuse of several types of
wastes (Bernal. S. et al, 2016; Paya. J. et al, 2014). Some wastes
like fly ash deserve a special attention because they are
generated in a very high amount and have a very low reuse rate.
Waste glass is also a waste that is generated in relevant
quantities and that merits increase recycling efforts. The high
volume of construction and demolition wastes (CDW) also
constitutes a serious problem. The reuse of CDW as recycled
aggregates not only constitutes a way to give value to a waste but
also prevents the use of river sand. According to this, the use of
cementitious mortar materials reinforced with natural waste
fibres could be a way to achieve a more sustainable construction.
Natural waste fibres are renewable resource and are available
almost all over the world. Vegetable fibres commonly available in
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Abstract : Due to a rapid increase in the population of India,
there is hyper increase in the demand of residential areas
resulting in a large number of constructional activities.
Constructional activity also leads to an increase in the
indoor air pollution for fixed area or for a specific location.
Construction activities that contribute to indoor air pollution
include land clearing, operation of diesel engines,
demolition, burning, and working with toxic materials. All
construction sites generate high levels of air pollutions
(typically from concrete, cement, wood, stone, silica) and
this can carry for very far distances over a long period of
time. Due use of this raw materials in construction work
there is release of the pollutant such as PM,s, PMyy,
Humidity, Temperature, CO,, AQI, TOC which leads to the
harmful health effect to the workers and near living society
peoples. Among this all pollutants the major amount of the
pollutant which is generated is PMy,, with the size of less
than 10 micron in diameter which is invisible with naked
eye. In major cities there is between 20-150 micrograms of
particulates (PM10 10 micron) per cubic meter of air.

Keywords: Air Quality Index, Construction Activity, Indoor
Pollution

l. Introduction
Air constitutes 80% of the man’s daily intake of material by
weight. We breathe about 22000 times a day on an average,
inhaling 16kg of air/day. This suggests how important fresh
unpolluted air is for human beings. But due to rapid
industrialization, overpopulation many air pollutants are
added into the atmosphere effecting human being, animals,
plants and materials. We cannot control the flow of air as air
pollutants after being emitted from the source travels to a
considerable distance depending upon the atmospheric
condition. Some of the effects of air pollution are global
warming, ozone depletion and acid rain. The Minister for
Environment, Forests & Climate Change, Shri Prakash
Javadekar, launched The National Air Quality Index (NAQI),
also known as IND-AQI, in New Delhi on 17th September
2014 under the Swachh Bharat Abhiyan. Due to a rapid
increase in the population of India, there is hyper increase in
the demand of residential areas resulting in a large number of
constructional activities. With a demand of smart city, need of
constructional activity will be at more pace as of today
(Esplugues et. al 2010). Constructional activity also leads to

an increase in the indoor air pollution for fixed area or for a
specific location. Construction activities that contribute to
indoor air pollution include land clearing, operation of diesel
engines, demolition, burning, and working with toxic
materials. All construction sites generate high levels of air
pollutions (typically from concrete, cement, wood, stone,
silica) and this can carry for very far distances over a long
period of time. Due use of this raw materials in construction
work there is release of the pollutant such as PM,s, PMyg,
Humidity, Temperature, CO,, AQI, TOC which leads to the
harmful health effect to the workers and near living society
peoples. Among this all pollutants the major amount of the
pollutant which is generated is PM;q, with the size of less than
10 micron in diameter which is invisible with naked eye. In
major cities there is between 20-150 micrograms of
particulates (PMy, 10 micron) per cubic meter of air. The
amount of the PMy, over worldwide on the basis of year 2003-
2010, as now there will big change in the countries as in the
modern era (WHO 2000; WHO 2006). According to the
World Health Org