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ABSTRACT:

Higher cducn.liun is the key to personal and professional development, Being in higher education
our .conccrn 18 mostly with higher education, its everyday demand, changes, and shortcomings.
Rabindra Nath Togore a person with a lowering personality and a great educationist and social
rcforl.ncr was also much concerned with education and gave his ideals and visions on education and
practiced it through Shantiniketan and Vishwabharati and Shriniketan which is still relevant in the
Prcscnl educational context, Thus, the target to study here is to know about Rabindra Nath Tagore’s
ideals in education and his visions and contribution, especially in higher education. The study is
worked out with a descriptive analysis method based on secondary data, The finding of the study

reveals that his educational ideals were mainly based on Idealism, Naturalism, Humanism, and

Intcrn:alllonallsm. Moreover, his visions on education which were implemented through
Shantiniketan, Vishwabharati are still relevant to us.

KEYWORDS: Ideals, Visions, Rabindra Nath Tagore, and Higher Education,

INTRODUCTION

The vision and mission of higher education are to produce a complete individual who can lead a
perfect life and can supply own necessities. It demands the all-around development of an individual
and fulfillment at all making perfect in all ways and equipping professionally. The development of
spirituality, creativity, intellectual, emotional, physical, and social is highly demanded at this stage,
s0 it is the right time and right level of education to produce a complete, perfect and efficient
individual. Thus, many great educationalists and thinkers have realized the fact and gave their ideas
and visions for education including higher education. Among them, Rabindranath Tagore was also

one who gave his ideas and vision on higher education, and it is being relevant in the education

sector. His vision of internationalism through Bishwa Bharati is in practice and fulfilling the

aspiration of higher education. The great educational thinker's and philosophers’ ideals and

practices are helped to develop our educational policies, theories, and practices. So, every e
educational thought and practice are unconditionally important for the improvement and progress

of our educational process, The contribution of Rabindranath Tagore in the education sector is also
always unanimously acceptable and encouraging to us.

Rabindranath Tagore a multi-talented person and first Nobel Prize laureate of India is in the heart
of every one of us. He is the son of Devendra Nath Tagore and Sarada Devi, born in Calcutta on 6
May 1861. He was born in an aristocratic Brahman, cultured and rich family but he was brought up
1o live a very simple life. He was not interested in book learning and learning in four walls of
schooling life. So, his most important part of education was completed under the care of his father
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- ! anjali was published in 1909 and
in 1912 he went to England and published its English edition. In 1913 he was awarded Nobel Prize
for Gitanjali. He had also many other publications related (o education, like Shiksar Herpher (Our
Education and its Incongruities), Shikshy Samasys (The Problems of Education), Abaran (Culture
or Covering), Dharmashiksh (Religious Education), Strishiksha (Women Education), and many
more. He established Shantiniketan as an educational institution influenced by the Gurukula system
of ancient Indian education far away from the crowded area of Calcutta at Bolpur. This School was
stimed Wwith five numbers students and later on, it grew to university to meet the needs and demands
O.T higher education, Thus, Rabindranath Tagore's ideas and vision for education as well as for
higher education are relevant for all times to us and it is practical,

IMPORTANCE OF THE STUDY:

The educational contribution of great thinkers, educationalists is always relevant to us, The policies
of education are nothing but the replica of this great thinker. The ideals and practices of Mahatma
Gandhi, Swami Vivekananda, Sri Aurobindo Ghosh, Srimanta Sankardeva and Dr. A.P.G. Abdul
Kalam Azad, and many other great eastern and western educational thinkers are contributors to our
pr.ese:nt educational system. It is important to know their ideas of education, their vision, and their
mission of education so that we can get something relevant to us and can create something new in
our way of life. Our whole education system is based on the philosophies of great thinkers. These
may be of this time or that time, so the educational thinking of great educators, thinkers, or

philosophers are always encouraged to study, to get ideas and practical implications in our education
system.

REVIEW OF LITERATURE:

Review of literature is very important to study as it helps to increase our knowledge on the particular
study. Moreover, it also keeps us away from any kind of duplication in the study. The following are
the reviews through which the researcher has gone through to know something more about the
Ideals and Vision of Rabindranath Tagore on Higher Education.

Quayum, Mahamad A. (2016) studied Education for Tomorrow: The Vision of Rabindranath
Tagore and investigate his educational vision, which underpinned the three institutions he set up in
India- Shantiniketan (1901) Viswa-Bharati (1921), and Sriniketan (1922). It argues this vision is
still relevant for the world today and tomorrow, and that it should be taken into account in designing
an educational model for the future.

Pushpanathan T. (2013) studied Rabindranath Tagore’s philosophy of education and influence on
Indian Education and discussed the principles of self-education, independence, perfection
universality, and various aims of education.

Dash, B.N. () has written in his book of

OBJECTIVES OF THE STUDY
Every work has its target. The target of this research work are-

I. To study Rabindra Nath Tagore’s ideas in education
2. To study his vision and contribution to higher education

METHODOLOGY
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Swami Vivekananda’s Views on Women

_ Dr. Uttam Das
Assistant Professor, Dept. of Political Science Lumding College, Lumding, Hojai, Assam

Abstract:

Sv}rami Vivekananda, the ideal speaker for Hinduism is known globally for his spiritual
wisdom of Hindu religion. Swami Vivekananda, mostly known as a prophet for modern
India, had some intriguing views on women. Throughout his life, Swami Vivekananda
Strived to uplift the plight of women. Swami Vivekananda was of the view that without
the empowerment of women there is no possibility of the prosperity of the world. He gave
an example that a bird need both the wings to fly, with one wing birds can’t fly, both the
wings are equally important. Vivekananda argued for equality of men and women. Swami
Vivekananda is the first monk to uphold and do work Jor freedom and equality of women
and realized the importance of women for the society as well as the nation. He identified
that the ignorance of women was the main hindrance for the progress of India. He insisted
that women should be put in the position of power to solve their own problem in their own
way and this cannot be possible without education. He engaged throughout his life for the
development of women education. In the post independent India, still women are suffering
Jrom many chronic problems such as physical, social, political, cultural, economical etc.
Today we vividly feel the importance of women education. Women education will also help
for women empowerment and make them strong and completely independent. In the present
paper, attempts are being made to examine the thoughts and ideas of Swami Vivekananda
m gender equality, freedom of women, women education and women empowerment.

Key Words: Equality, Freedom, Women Education, Women Development and Women
Empowerment

Introduction: Swami Vivekananda was born to an orthodox Hindu family in Bengal 1863.
From an early age, he displayed signs of great compassion and also the qualities of a natural
leader. In a short life of 39 years, this great man conquered the entire world with his
valuable messages. Many great personalities both in India and across the world were deeply
inspired by Swami Vivekananda. Vivekananda particularly liked the rational reasoning of
the West and was casily dismayed by many of the religious superstitions and the cultura]
decline that found in Indian society. Swami Vivekananda was a towering spiritual
personality who awakened the slumbering Indian consciousness with his soul sturing vision
of a dynamic spirituality. He is often viewed as the patron saint of modemn India. The
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E-learning and Ground Reality: Problems and Remedies

Bilaishri Brahma
Dept. of Education, Lumding College. Lumding, Hojai, Assam, India

learn directly or indirectly, knowingly and unknowingly. But, the
to bring improvement and modification in our behavior through
19 Is causing too many challenges before all
the effect on student
d a mental presstre is causing them to take very
re fuced by the students belonging 1o
ve analysis based on both primary
of the study reveal that the poor
{s many students even suicide
of knowledge to handle

{bstract: Learning is integral part of our life. We continuously
formal education always demands a systematic way of learning,
experiences and training. At this moment the prevalence of e-learning due to Covid-
of us. Not only student community but also teacher commumity comes under serious treat. Then also
community ultimately more serious as their academic years are delaying an
nuisance decisions. Thus, in this study it is targeted to highlight what kinds of problems a
poor and illiterate parents and probable way for its solutions. The study is designed in descripti
and secondary data collected from being participant observation and web pages. The findings
condition and illiteracy of the parents are causing as a curse for students. Due to poorness of paren

them and many students are going to be drop out and illiterate due to the lack of system as well as lack
the system.

Keywords: E-learning, Ground Reality, Problems and Remedies.
L INTRODUCTION
here students are being mostly the sufferer and a threat is

d for their learning and improvement. The guidelines for

During this pandemic time the most affected one is the education sector, W
reasons and as a result students are

silently knocking door of nation’s development. Students are now in stresse
learning and improvement through e-learning are not properly implementing due to this or that
not learning properly. This is a great loss before us and going to affect in all other sectors in near future. In fact, e-learning is not
recent development, and it is already there and implemented by many developed countries. In case of India also some selected
affordable institutions have been implementing the system. But right now due to Covid-19 all educational institutions are closed. As
we don’t have other options to choose, so the e-learning system is directed to implement in all educational institutions. So, all
educational institutions are bound to implement the system to make the students to learn. But in reality it is being the matter of
concern that though some influential institutions and in town areas the system is working somehow, but the system is not properly
areas. It is due to some practical gaps that are not helping the system to work out. So our
education system is not in proper position now, and it required to make better and need to help each other for its improvement,
implementation. If we are not really in serious, then the infected education sector will definitely harm all the other sectors as
education is the foundation of all other sectors. In the villages and remote areas we can have a look how students are passing their

days without school and without having other learning systems. Though some of them have anyhow the system then also it is not
er is knocking all our social lives. Ultimately, learning and formal and informal education is leading
this pandemic situation when we are directed to be distanced, the proper implementation of
the study it is targeted to have an outlook on existing situation

and village areas and what probable solutions can be

implementing in remote and village

working out and a grave dang
our social life to be cultured. So during
the e-learning system is urgently required to have a look into. So in
and problems faced by illiterate and poor people especially living in remote

adopted for it.

1L RELEVANCE OF THE STUDY
in every level of education. From nursery level to higher education the
t of e-learning materials, e-learning through different platforms, its related
Jevant to discuss right now as we are compelling to
adopt the system and

ed learning system right now
plemented. SO the developmen

problems and solutions and related pollution and environment etc. are highly re
go through the system. The information related to the system and mastery in the system is only the way to

ay. Otherwise, in all the way the gap of education will bring all kind of loss to our student community and
llapse and country will be in danger. So, each one of us those who are related with education directly or
tem and its merits and demerits and probable solution or ways for solution. So it is the emergent

m and give solution on its limitations.

The e-learning is demand
system is directed to be im

implement in proper W
ultimately the system €0
indirectly must understand the sys
demand and relevant t0 know about the syste
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v, DESIMITATION
Ihe problems faed threugh elearning is not only facing by sudem community st A twing oy iy wid A et s s
are relied with the education system, %o 1 is not powsible v disouss here 4l) the difficutties faced try ) oA us, S0, oy e susdemts
e guardians are poor and iliterave and g difficulties v leam glith the e-learning, syom z yong W divass here.

vI. DISCUSSION
We are vt ecomomically a wealthy country, When we talk about our heaith ad wealth, then L oy domn e, vitlerng
perple, struggling for one meal in a day, living in Jupuri e, reshs in our mind and eye. The ebucation 1o them is will z drezn. o
(Ul such dream some of them are sill struggling, Moreover, in remote and villaye meas prople are Al uznae st the velue
and urgent need of education, Their life s sl yoing 45 usuzgl, S education through e-deaning zvd relaed platforms is sore o 1500
ot of thelr imagination, Some such incidents of elearning, its difficulties and remedies zee yoang W Gisouss here one by one.

A Poor Condition of Varents, Practical Problems and Probable Solutions

Denying the fact of mastery in the deyices or inverest and disinterest of e-learing by students, one very serious issug before us is 2
poor comdition of the parents, sapecially in villages, W0 many poor parems #e just managed their childsen to go 10 school. They
don't have enough fod o give v their children, Eyen for wme children the mid-day-meal is center of interest for sending and
yoing o whool, In such 4 situation parents are not awiare bt Computer, Smartphone and e-leamning, Though some of them know
about it, but they can’t afford 1 buy it. Especially in case of nursery and lover primary students the parents zre not giving due
priority on leaming, and their formal education and a5 2 result their formal education is completely stopped a1 this juncture, They are
playing and whatever they should be learned through formal education is wotally loe by them. And in the end of aczdemic year they
will be promoted o nezt year as e4ac Vi happened in the last academic year during the first vave of Covid-19. If it is szme for
three and four more years, then the condition of these students will be really pitiable, They vill leam nothing and a1  time they will
automatically drop out from the system, because they will not be competent 10 be promoted o next class in later periods.

ot only the conditions of nursery and primary section but high whool and higher section’s students are also suffering due 10 poor
wondition of parents. 1o many students, cven touk decision of suicide as their parents could not afford to buy a Smanphone.
Subungsar Narzary, a Classy-10 student from the Chirang District, BTAD, Assam, committed suicide by hanging himself 2 bis
father could ot afford a Smartphone 1o attend online classes as directed by the state Education Department, Assam and left 2
suicide note,
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Catalytic oxidation of NO to NO; on pure and doped Au,Pt3, (n=0-3)
clusters: A DFT perspective
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Nand Kishor Gour ', Ramesh Chandra Deka

-Cmdymmudmdwwdlbgcman 3 i P .
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ARTICLEINFO ABSTRACT

Keywords:

Clusters A systematic density functional theary (DFT) calculations are performed on pure as well as doped Auy trimer

Catalytic oxidation clusters to study the catalytic oxidation of NO to NO, using the MO6L functional combined with a def2QZVPP
Adsorption Energy basis sct. Adsorption cnergies and Bader charges of adsorbed NO and Oz on the AugPts, clusters have been
MOS6L calculated to observe the stability of the adsorbed species. Results show that the adsorption of both NO and O, on
TST the bimetallic clusters is stronger on the Pt site tha that of Au site. Owing to the high adsorption energy of both
the reactants, we further propose a reaction mechanism of NO oxidation over AugPts, (1 = 0-3) clusters
following the Langmuir-Hinshelwood (L-H) mechanism. The rate constants of NO2 production at each step of the
reaction mechanism are determined using the Transition State Theory (TST). Energetic span model is also used to
determine the efficient catalytic system among the four clusters. This study offers a new insight into the
fundamental effect of doping Pt on Aug and conveys an understanding for the NO oxidation mechanism at the

molecular level which in turn will help in building efficient catalysts for large-scale processes.

1. Introduction

Unburnt hydrocarbons (HCs), Carbon monoxide (CO) and Nitrogen
oxides (NOy) are the major air pollutants produced from incomplete
combustion of fuels in automobiles. Release of these harmful gasses in
the environment has caused severe hazards to both human beings and
the ecosystem. Along with CO, elevated levels of NO, can cause serious
respiratory ailments and damage to human health [1,2]. NOy reacts with
atmospheric chemicals to form secondary fine particulate matters
(PM2.5) or soot, whose long time exposure can cause stroke, chronic
obstructive pulmonary disease, lung cancer, and various other respira-
tory infections. NO is also accountable for the formation of acid rain,
photochemical smog and ozone in the lower atmosphere [3,4]. Since
Nitric Oxide (NO) is the major constituent of NOy, thus reducing the
concentration of NO becomes the most important objective.

The noteworthy modern-day techniques used for the containment of
NO, emission includes continuously regenerating trap (CRT), NOy
storage-reduction (NSR) and selective catalytic reduction (SCR) of NO,.
In all these techniques, the oxidation of Nitric oxide (NO) to Nitrogen
dioxide (NOy) is a crucial step. In CRT, NO is oxidized to NOg, which in

* Corresponding authors.

turn oxidizes unburnt hydrocarbons (also referred as soot) present on a
diesel particulate filter [S]. In NSR, NO is oxidized over noble metal
surface, followed by storage on the basic component in the form of ni-
trates [6,7]. Fast SCR catalyst is considered to be the most proficient
technology in which, on converting a fraction of NO to NO2, the reaction
rate increases ten times than the normal SCR reaction. Therefore, it is
required to develop catalysts as such which could increase the NO
oxidation reaction rate as oxidation of NO is relatively slow in normal
conditions due to different particulate size distributions and the complex
chemical nature of fuel gas [8].

Platinum, Palladium and Rhodium [9] are known to have a popular
catalytic profile when used in commercial catalytic converters for con-
verting harmful emissions into lesser ones. However, much attention is
paid by the scientific community to develop more efficient catalysts in
terms of high conversion rate, low temperature activity and thermal
stability. A considerable amount of research has been done on utilizing
gold (Au) nanoparticles both experimentally [10-14] and theoretically
[15-19]. In the recent years, Au nanoparticles have emerged to be one of
the most promising catalysts for various important chemical reactions
such as CO oxidation [20-21], NO oxidation [22-24], water-gas shift

E-mail addresses: nkgourl @tezu.ernet.in (N.K. Gour), ramesh@tezu.crneL.in (R.C. Deka).
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?‘;ﬁ;’n -1”7 261, propylene epoxidation [27] etc.
oying Au nanoparticles, particularl
ystems have resulted i = ' arly Au-Pt [28 31] bimetallic
- in a significant increase in th ic activi
exhibiting better catalytic activi d Sl the catalytic activity,
monometallic counterparts. A stl:}c’l and stability in comparison to their
first peinciple calenlation { y on AugPt; (n — 1-4) clusters using
ottt the aadition ‘}“ is performed by Jian et al. | 32| which points
bility and physio-ch e Caoma the gold cluster improves the sta-
performed by Tian ¢ :Il]llc§;1‘{pmpcrch of gold clusters. Another study
doping of Pt in Au cluar. [33] on' AuPt and Au'(,Pt clusters found out that
s néie chisml slers Cc_"_ﬂlnly changes its clectronic structure and
it oy th mica reaafuv11y. Kosz}nowskl et al. [34] revealed from
dy at the reaction mechanism of [PtmAup]* (m +n Z 4)
cluster with 07 and CH, depends on cluster composition, and platinum
rich c.lustets are responsible for the dehydrogenation reactions. Thus,
alloying Au clusters with Pt atoms seems to be augmenting its chemical
properties.
Several studies have been done on the nature of adsorption of NO and
0, on Au clusters of various sizes [22,35-37]. An experimental as well as
theoretical study of adsorption of NO on single Au atom has been re-
ported by Citra et al. 22]. From this study, they found that gold reacts
strongly with nitric oxide to form AuNO and Au(NO); products. Ding
et al.|35]. carried out a systematic DFT study of NO interaction with Au
clusters upto n = 6 and found out that all Au clusters with different
charge states adsorb NO, with Aug~ being the only exception. Further,
Ding et al. [36]. also reported the adsorption energies of Oz on Au
clusters. Chi et al. [37]. studied the effect of alloying on the catalytic
properties of Pt-Au bimetallic system and observed that energy barriers
for NO oxidation on PtgAuy cluster are Jlower as compared to pure Ptio
clusters.

An array of unsupported gold nanostructures such as “naked” gold
nanoparticles [38) and nanoporous gold (NPG) [39,40] have been pre-
pared experimentally in order to confirm its catalytic behavior. These
unsupported gold nanostructures are found to be active in catalyzing
different oxidation reactions [40,41]. Metal atoms and clusters sup-
ported on substrates acts as ideal podiums for mechanism studies of
complex reactions and they display significant reactivity for various
chemical processes [42-44]. Although one can argue that the reactions
on unsupported cluster systems do not exactly represent (or mimic) the
real experimental conditions bur it does give a lot of information on the
cluster’s electronic properties at the molecular level.

In the present study, we propose for the first time NO oxidation using
gas phase AupPts., mono as well as bimetallic trimers which proceeded
via Langmuj:—]-linshelwood mechanism. Aug trimer system has been
chosen as Liu et al [45]. considered CO self-promoting oxidation on
various bare and metal oxide supported Nanosized Gold Clusters and
revealed protruded triangular Aus site to be the most active one. They
also established that small Au clusters are generally more reactive than
the larger size clusters. Auz and its bimetallic trimers have been
considered for CO oxidation [46,47] but no information is available for
the mechanism of NO oxidation over Augz pure and doped trimer systems
to date. Our study mainly focus on designing a cost effective and effi-
cient catalyst thus, reducing the amount of expensive materials required.
We will also discuss the effect of alloying on a pure Au; cluster and how
it modifies its electronic environment and its catalytic activity towards
NO oxidation. Our study will help understanding the oxidation process
in a molecular level, thus, providing a new insight for developing a class
of catalyst with high catalytic activity and maximum atom utilization.

2. Theoretical details

Gaussian 09 software package [ 48] is used to perform DFT calcula-
tions to obtain optimized structures, ground staté energies and fre-
quencies of all species. A more popular MO6L local density functional
149) along with a large density fitting quadruple zeta valence with
double-polarization (def2QZVPP) [50,511 basis set is chosen for the
entire calculation. The Minnesota MO6L functional is developed by Zhao

[N]
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the main dependence of the

to establish
n density gradient,

ocal spin density, spi
which in turn, gives good performance
ition metals. More recent DFT studies
ability of the Mo6l.
of precious metals
optimization of a

& Truhlar (49]
exchange-correlation energy on |
and spin kinetic energy density,
for both the main group and trans
[52-56) using MO6L functional shows the depend
functional on predicting and exploring the properties
accurately. During the calculations, the geometry

transition state structure (TSs) is carricd out by the Bermy algorithm [57]

or the synchronous transit-guided quasi-Newton (STQN) method [58].
Vibration frequency calculations show that all stable and intermediate
species have positive frequencies while TSs have one imaginary fre-
quency. IRC calculations [59] have been performcd to check the
dependability of the reaction path where it connects the transition state

with its two neighbouring intermediates.
uds) of NO and O,adsorbed on AupPtzn (n =

The adsorption energy (E
0-3) are calculated using the following expression:
E.ir = Enimersnofo, ~ ('Emmrn + EN"/U-) (¢)]
Here Eqimers and Eno/n,stands for the total zero-point corrected en-
ergy of the AuyPtan (n=0-3) trimers and NO/O2 species. Emm.,.,mo/u,iS
the total zero point corrected energy of the NO/O; adsorbed on mono-
and bimetallic trimers. Natural Bond Orbital (NBO) [60] calculations
have been performed for the pure catalysts and the reactants at the same
level of theory to look into their chemical behavior. Bader charges
calculation is also perfmmcd for pure and NO/O2z adsorbed AupPtzn (n
— 0-3) clusters using AIMALL package (61]. Furthermore, to find the
composition of the HOMO-LUMO isosurface of the clusters, Orbital

composition analysis are carried out using Multiwfn program [62,63]-

2.1. Kinetic theory
catalytic oxidation reaction is

(TST) [64]. The rate coefficient
B via transition

Rate coefficient of each step in 2
evaluated by Transition State Theory
expression for the elementary reaction from state Ato
state (TSa.g) is usually expressedby the following relation:

k=T(T) ’i’h—Tf(#) @

In the above expression I'(T) represents the transmission coefficient,

which is obtained from the following expression:

1 (h#\?
I"(T) =1 +EZ(L_5_7:) 3)
In Eq.(2), AG™ is the difference of Gibbs free energy values for TS
and reactants. In Eq. (3), ! is the magnitude of the imaginary frequency
of the transition state (TS).Other terms have their usual meaning. The

temperature used for the calculation is 298 K.

2.2 Energetic span model

(ESM) is used to evaluate the efficiency of
different clusters. The model is originally derived from the Arrhenius-
Eyring transition state theory, which is developed further and put into
practical use by Kozuch and Shaik [65-67].This model manifest the turn
over frequency (TOF) as a function of energy span (5g) of the catalytic
process. Meanwhile, energy span (5g) depends upon turnover-frequency
determining transition state (TDTS) and turnover-frequency deter-
mining intermediate (TDI) that gives the apparent activation energy of
the cycle.The model emphasizes on the fact that there are no rate
determining steps, but rate determining states.

The energetic span model

KT
TOF ==y~ )

Eq. (4) establishes relationship between TOF and energy span (88)-
Kp is Boltzmann's constant, h is Planck’s constant, R is Gas constant aﬁd
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J the room temperature,

. ( ;;mrs - ;m,. ifTDTSappearrafierTDI
- 1 AG,,i
rors — Ty G,,IlTDTSappearsbefore TDI ) )

Eq. (5
q. (5) represents connection between energy span () and TOF

determining transition state (TDTS
iy ) and TOF determining intermediate

3. Results and discussion

3.1. El i
ectronic structures, energiesof the Au,Pts, (n — 0-3) clusters
Ground state electronic structures
" of Auj, AuzPt, AuPty, Pts, NO, O
:nd l;IOlz obtalped at .the MO061./def2QZVPP level of theory2 aresshow’n l:
ig- 1 along with their bond lengths (in R) and Bader charges (shown in

Molecular Caralysis 515 (2021) 111910

parentheses).

Encrgles of the optimized structures (bent,linearand  triangular)
ohserved for the different possible multiplicities of pure and doped Aus
clusters (AugPt, AuPty, Pty) are listedin Table S1. From Table S§1, we
have found that bent and triangulsr configurations are two stable
structures for Auj clusters while no stable structure for Aus cluster is
found In linear form. Further, we have noticed that the difTerence in
energy between the bent and the triangular structure of Aus is only 0.11
keal/mol with bent configuration being the mare stable one.The equi-
librlum bond-length (2.586 A) and bond-angle (137°) of the bent Aug
cluster Isin good agreement with the previously reported results
|68B-72]. In contrast, a few studies [73,74] have shown triangular
arrangement of Au as the lowest-energy structure.The effect of higher
spin on the stability of Aug, AugPt, AuPtg, Pt; clusters has been consid-
ered in this work (Table 51). We have observed from Table S1 that as we

Structures
mNO 1147
(r0.430) (0.40)
"Oz ‘ 1208 s

(0.049)

(-0.031)
2888 151%
2AuPt,
<38
(10.062) = (oo
(0.000)
IH_‘

Fig. 1. Optimi structures of NO, Oz, NO2 Aug, AuPt, APty and Pts
18. 1+

(Ground spin stale is given in superscript)-

1HOMO

along with their HOMO-L

—

LUMO

UMO isosurfaces obtained at the MO6L/def2QZVPP level of theory
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Abstract

The Bapung coalficld in the East Jaintia Mills of Meghnlaya belongs to the Shelln Formnatlon of Jalntin Group
and is of Focene age. Thinly bedded seams of about 1 m thick are vastly exposed In the Bapung area. The
present study includes petrographic and geochemicnl chavacterization of these conls. ‘s study reveals that
the Bapung coals are sub-hituminous *A* to high volatice bituminous 'C" In rank. These conls are perhydrous

in nature with moderately high volatile matter cont

ent. The sulphur content Is high In these conls having

pyrite as the mast abundant mineral. Vitrinite is the dominant maceral group constituting nenrly 16.5-82.6%
of the entire group macerals, while inertinite occurs In subordinate nmount and lptinite concentration Is
insignificant. Facies-critical models used to decipher the paleadepositional environment suggest that anoxlc
moor condition dominantly prevailed in the paleamire and there was association of peat with brackish water
condition which allowed the sulphate reducing bacterin to thrive.

Keywords: Bapung coal, Meghalaya, coul Petrography, geochemistry, depositional cnvironment.

INTRODUCTION

The coal resources of India oceur in two main
stratigraphic horizons - the Gondwanu coals of Permian
age and the Tertian coal resources ol’ Paleogene.
Gondwana coals account for over 99% of Indin's
output while the Tertiany coal contributes the rest. The
Tertian coal deposits in the northeastern region of
India mainly occur in the States of” Assam, Acunachal
Pradesh, Meghaluya and Nagaland. The coal-bearing
sequences of Meghalaya are deposited over a platform
basin having a stable scli-conditions especially along
the peripheral margins of the Shillong Plateau. Raja
Rao (1981) reported three groups of coalfields in
Meghalaya located in the Garo Hills, Khasi Hills and
Jaintia Hills.

It was Medlicott (1868) who first reported the
occurrence of coal in Meghalaya and (he subscquent
researches were carried out by Bose (1904), Cvans
(1932), Fox (1934), Gosh (1940 & 1964), Goswami
and Das (1965). Chakraborty and  Bhattachoryya
(1969), Raja Rao (1981). Ahmed and Bharuti (19835),
Goswamy (1985), Singh (1989). Chandra and [eheru
(1992), Ahmed und Rahim (1990), and Rajarathnam ct
al. (1996). Recently, the coalficlds of northeastern
India have been petrologically studied by several
workers and significant contributions have been made

by Mishra (1992); Mishra and Ghosh (1996): Singh
and Singh (2000 & 2001); Singh ¢t al. (2012¢, 20130).
Present study focusses on coals of Bapung coalfield
(Fig. 1) which is minor but important coalficld of
Juintia Hills, Meghalaya. The coal scams occur in the
Shells Formation of Eocene age and belong to Jaintia
Group. The objective of the present study is to provide
comprehensive information of the composition und
evolution of Bapung coals from Juintia Mills of
Meghalaya using coal petrography and geochemistry.

Geological Setting

The coal sequences in the Tertiary Assam-
Arakun tectono-sedimentary basin oceur in two distinct
geotectonic provinces: (i) the coal deposits of Garo and
Khasi IMills of Meghalayn and Karbi Anglong of
Assam deposited over the stable platform  areas
peripheral to the shield; (ii) the deposits of Upper
Assam, Nogalond and Eastern Arunachal Pradesh
formed in the peri-cratonic down wraps in a Schuppen
zone. Thus, the coul bearing sequences of Jaintla Hills
of Meghalaya evolved over platform arcas under stable
self-conditions. In Meghuluyu the sediments associated
with coal meansures range in age {rom Upper
Cretuceous to Eocene exhibiting lateral and vertical
varintlon in lithofacies. Sedimentation began during the
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NANOM:{R}:::;:\; FOR REMEDIATION OF XENODBIOTIC COMPOUNDS: SPECIAL
SIS ON HEAVY METALS BIOREMEDIATION MECHANISM

Shateh Akrm, Assistant Professor, Department of Botany, Lumding Collcge, Assam

ABSTRACT

The challenging task of this century is to clean up the contaminants by eco-friendly, sustainable and
economically adaptable technologies. Heavy metals (HMs) are the major contaminanis of environment that
shows detnimental (Q‘etrs on living organisms including human beings. Nanomaterials are more reactive and
have large surface area than its bulk phase, so it has a wide mnger of applications including bioremediation. For
the unique property of nanomaterials like the larger surface area, it can be apph'e.d to clean upHMs contaminated
sites. There are two ways how nanomaterials can be applied. The first one is direct application for the removal of
contaminants and the second one is the removal of contaminants through adsorption or chemical modification.
Nanomaterials enhance remediation of contaminants by microorganisms either by increasing the microbial
growth or stabilizing the remediating agents or through induced production of remediating microbial enzymes.In
this paper application potential of nanomaterials for remediation ofHHMs has been presented besides brief high-

lights about their limitations.

Key words: Nanomaterials, ii2cvy metals, Nano bioremediation, Xenobiotics

1. INTRODUC " %
Xenobiotic cor;: - zxz foreign chemicals including Polycyclic aromatic compound (PAHs),

Heavy metals, plastic, hx:..: =aes, PCBs, insecticides, drugs etc. which have adverse effects on living
beings as well as environriesiis because of their persistency in nature (Jones et al. 2001). The xenobiotic
compounds PAHs and heavy metals pollution from various industries including oil industries and auto-
mobiles is aburning problem throughout the globe. In most case the oil fields and oil refineries are
located in the periphery of human settlements including crop fields and low-lying areas so the problem
of PAHs and HMs pollution becomes a major concern. There are presence of PAHs like Naphthalene,
Acenphthalin, Fulerin, Pyrene, Chrysene, Benzopyrene etc. and heavy metals such as Cd, Co, Cr, Pd,
As, Zn, As, Hg, and Ni in the crude oil contaminated soil. They have carcinogenic, mutagenic, genotoxic,
and other living organism and even cause of death of life (Scott

and taratoxenic effects on human beings
and Nelson, 2004; Afzal etal., 2011; Das and Chandran, 2011; Haritash and Kaushik, 2009). Minamata

and Itailtai disaster was due to HMs pollution which took thousand of life. So there is a need of
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wrious strategies to clean up (hese contami-

remediation of these environmental hinzands, and there re Vi ‘
Nanotcchnology 1scmerg:

pants. but most of them have limitations and ndverse effecton cnvironment. .
y using panotechnology such problems in remediation proccss can be overcomc.

ing technology,b ' ‘
Nanomaterials are materials having dimension less than 100nm with one, twoor threc dimension (Rao
et al .2001). Nanotubes, fullcrencs, panowires, dendimers, nunorods, quanium do‘ls arc. somec ex-
amples of nanomaterials. Duc to their larger surfoce ared (hey cun be upplicd widcly in Ynnous f’lc'lds
including solid waste, groundwater, heavy metals, radioactive clements and hydrocnrbons blorcnwdle'mon
(Rizwan etal.2014). Nanomaterils with different shape is depicted in the Figure. below. Nanopafllcles
enhance the overall remediation process by adsorbing, catalyzing and transforming the contaminants

(Dasetal. 2013).

Figure.1. Nanomaterials with different shape used in remicdiaiics: {~copted from Re etal. 2012)

2. AIMS & OBJECTIVES:
The aim of the study is to review on nanomaterial

especially heavy metals. The main objectives of the study are;
D to know about biogenic nanomaterials and their role in heavy metals remediation.

if) to know the basic mechanism of heavy metal bioremodiation.

s for remediation of xenebiotic compounds,

3. METHOLOGY:
This paper is completely based on secondary data and there are collected from various books

. journals and web sources.
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RIALS FOR REMEDIATION OF XENOBIOTIC COMPOUNDS

4. DISCUSSION;

tg Bio;:enic nanomaterials: An overview
rocess 0;:)3:8:;:‘::?3::(:::8 are rmnopnrliclcs‘synll.\csiml using microbes, fishes, plzfms ctc. The
renoqertickssytest oparticles by organisms is known as bio mincralization. This method of
synthesis s classed as'Green synthesis' because there is no involvement of harsh chemicals
and ?o‘l\'e'nts. These nanoparticles have uniform size and shape. They also have better stability owing to
stabilization by proteins and other bio molecules from the organism. Intracellular biogenic particlesare
sequestered in separate intracellular compartments inside the cells. Separation of these nanoparticles
requires disruption of the cells. On the other hand, extracellular biogenic nanoparticles are synthesized

outside the cell or send them outside post-synthesis.

Table : 1 Various biogenic nanomaterials and their sources

Biological sources Nanomaterilas References

Plants

Ficus bangalensis, Allium sepa, Aloe vera, Ag,Au,Cu,Cd,Pd, Saxenaetal. 2012,
Cycas sp., Pinus sp., Ginko biloba, Alfa alfa, Pt, ZnO, CNT, Ti, Fe Tripathi etal. 2013b,

Magnolia sp., Ocimum sanctum, Euphorbia
hirta, Azadirachta indica, Trifolium sp.,

Muska melon, Deris indica

Bacteria

Cupriavidusnecator, Pseudomonas meridiana,
Bacillus indicus, Escherichia coli, Enterobacter
cloa, Bacillus megaterium, Bacillus licheniformis,
Bacillus subtilis

Fungi

Aspergilusﬁnnigetm,Aspergilus flavus,
Thrichodermalongibrachiaturm, Fuseriumsp.,
Penicillium sp., Candidaalbicans, Rhizopus sp-,
Yeast, Neurospora crassa, Aspergilustubingensis,
Fusariumoxysporum

One of the major reasons of synthesis o
chemicals. The major route toS
insoluble forms through reduction or precipitati
interest of workers because it provides
and their sources are depicted in Table.1.P
cols involving plant sources ar¢ free from toxican

(135)

Ag,Au,Cd, Ti, ZnO

Ag,Au, Fe, Ti, Cd

Song etal. 2009,
Elaetal. 2014,
Mahajan et al. 2016

Shivajietal 2011,
Duetal. 2007,
Tripathi etal. 2014b,
Kirthi etal. 2011

Velhal etal. 2016,
Philip etal. 2009,
Thakker etal. 2012,
Tripathi etal. 2015,
Kumar et al. 2007

fnanoparticles by organisms isdetoxification of various
hield the cells from the toxicity of metal ions is to convert them into
on. Synthesis of nanoparticles by plants has drawn more
single step biosynthesis process. Various biogenic nanoparticles
lants synthesis nanoparticles in superior way, as the proto-
ts. Synthesis of nanoparticles using bacteria has en-
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