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Abstract:A thorough review of literature shows that more attention has been paid to fossil planktic 

foraminifera from the Andaman and Nicobar Islands compared to their benthic counterparts. This paper 

presents a detailed account of the taxonomy of mililid (benthic) foraminifera from shallow waters off the 

Rocky Island of the archipelago. Thirty-eight taxa belonging to 3 superfamilies, 5 families and 12 genera 

were identified and their systematic paleontology is discussed with more emphasis on their nomenclatural 

aspects and ecology. Most of the species identified are illustrated in the form of SEM photographs. 

Keywords:Benthic foraminifera; Miliolids; Taxonomy; Ecology; Rocky Island; Andamans 

Introduction: The Andaman and Nicobar Islands of India are located between 6° N and 14° N latitudes in 

the north-east Indian Ocean. This archipelago, which forms the western margin of the Andaman Sea 

(Bandopadhyay and Carter, 2017), consists of 319 islands (Bhoothalingam, 1972) in which the Andaman 

group of islands comprises 258 and the Nicobar group comprises 61 islands. A channel at 10° N latitude, 

which is popularly known as the “Ten Degree Channel”, separates these islands. The archipelago forms a 

dividing line between the Bay of Bengal in the west and the Andaman Sea in the east. It is actually an 

emergent part of a long ridge which extends from the Arakan–Yoma ranges of western Myanmar (Burma) 

in the north to Sumatra in the south. One of the smaller islands, Rocky Island, was selected for the present 

study. 

 The Andaman and Nicobar Islands have been studied with respect to various aspects like geology 

and geomorphology (e.g., Bandopadhyay and Carter, 2017), petrology (e.g, Alam et al., 2004), tectonics, 

depositional environments (e.g., Srinivasan and Chatterjee, 1981), facies analysis and paleoenvironment 

(e.g., Ghosh and Sarkar, 2013), stratigraphy (e.g., Pandey et al., 2017), geophysics (e.g., Subba Rao et al., 

2016) fauna (e.g., Tikader et al., 1986), flora (e.g., Chaturvedi, 2013), pedology (e.g., Das et al., 1996) and 

larger foraminifera (e.g., Raju and Mishra, 1991). There have been some significant studies on benthic and 

planktic foraminifers as well and are summarized in the ensuing paragraphs. 

Previous studies on foraminifera: Foraminifera are unicellular, micro organisms that are essentially marine, 

but have been reported from brackish and even some fresh water bodies. These protists are ubiquitous in the 

fossil record and well preserved as fossils, which has been optimally made use of in various taxonomical, 

ecological and distribution studies as well as in application-oriented endeavors. Late Tertiary sediments 

containing abundant smaller foraminifera were recorded for the first time from Little Andaman Island, Bay 

of Bengal, by Srinivasan (1969). Eighty-six benthonic and 25 planktonic species were recorded by him from 

a mudstone sample of middle Miocene (Tortonian) age;a benthonic foraminiferal assemblage including 

Valvulina,Karreriella, abundant Nodosarids,Stilostomella,Osangularia,Oridorsalis prominula and abundant 

planktonics indicated deposition of the mudstone at approximately middle bathyal depths.  
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ABSTRACT 

The waste generated from tanning process poses a threat to the environment and has a major challenge of waste 

management. In India, all tannery industries are bound to achieve Zero Liquid Discharge (ZLD) with the objectives 

of recovery of water and prevention of environment. This study deals with the mechanical evaporation to increase 

the efficiency of concentrating the tannery effluent. The evaporator works on the principle of using ambient air 

instead of hot air for the process of evaporation. The project was undertaken to understand the process flow and 

design of the evaporator setup and to optimize the process parameters to increase the outlet concentration of the 

effluent to 85000mg/L for the single run, so that the area required for sludge drying was reduced.The outlet 

concentration was varying from 42000mg/l to 43306mg/l with a mass of dry air as 38570kg/h. The preheating of air 

improves the concentration of outlet to 55690 mg/l.  

Keywords: Tannery effluent, ZLD, Ambient air evaporator, Waste management. 
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INTRODUCTION 
The tanning industry is one of the industries that considered as high polluting industry.1 Tanning 

generates a large volume of waste water.2 On the average of 28-30 m3/h of effluent is generated for 1000 

kg of raw material.3,4 Tannery industry generates wastewater with the variable pH and high concentration 

of BOD, COD, suspended solids and heavy metals.5 It was found that 20% of chemicals absorbed by the 

leather, and the rest is washed away with the process water.6,7 The sludge settled during the 

physicochemical treatment as well as the wasted sludge from the oxidation ditches was taken to the 

sludge well and pumped to sludge drying beds.8 The dewatered sludge was disposed of (Hafez et al., 

2002). According to norms prescribed by TNPCB 222 m2 of solar pan, area is required to evaporate 1 m3 

of saline effluent per day.9 The main aim of this work is to increase the concentration of sludge leaving 

the evaporator and reduce the consumption of energy and area for the solar pond. The major issues faced 

in the multi-effect evaporator by the tannery effluent treatment plants were consuming high energy for 

desalination, corrosion, and scaling of the evaporators resulting in frequent interruptions and downtime 

that affects processing capacity.10,11 Compared to normal evaporators the ambient air evaporators require 

less area, low capital investment, low energy consumption, can handle high TDS content and no 

additional crystallizer is required to achieve ZLD. In this work, studies were carried out for the 

evaporation rate at various effluent flow rates and changes brought forth like passing a preheated air that 

can ease the evaporation rate so that the area required by solar evaporation was reduced and no need for 

the alternate effluent treatment process. 

EXPERIMENTAL 

Process of Evaporation 
The effluent (RO reject) was collected in a sump and it is pumped to the evaporator through an atomizer 

operating at a speed of about 11000 rpm. The effluent is fractured mechanically into a very fine mist, of 4 

to 5 micron in a chamber. A large volume of ambient air is passed through an evaporator in which the 

saline effluent is dispersed to a fine mist by the atomizer. The air and mist are mixed within the chamber 
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THE RISE OF TECHNICAL ENGLISH AND THE FALL OF
LITERATURE

Avinash M. and Rennet Samson

This paper is an attempt to bring out the already dug classics into the modern day curriculum,
Great novels, plays, poetries have already disappeared from the minds of young learners, if the
situation continues, and Literature will become extinct. This paper is an attempt to make the
English classrooms more lively and attractive, which would also enable the learner to have a love
for English language. One wonders when will the future generation understand and enjoy the
greatness of classics that go unread and uncared. Modern day learners are deprived of the pleasures
rendered by Literature1. Why Literature? Has been a question for a very long time and in this fast
moving world the beauty of Literature is not much taken care of. Some Arts and Science colleges
In India prescribed an English paper with the essence of literature. Even it had only the most
famous scene in any one play, from the classics of Shakespeare, for many years2. Earlier Language
Teachers took up the challenging task of taking the learners to the mesmerizing world of poetries.
Now, Most English teachers claim that most of their classes have become more and more
monotonous and raw as they are executing facts and realities, Grammars and Logical reasoning
questions to the already ‘mechanical’ mindsets. This paper vividly discusses how English Literature
has been occupying a dominant position in the past era and its present day downfall.

“Teachers must train the students to present their answers using self-structured
sentences. Our examination should make the learner excel in communication skills
and need not be a memory tester 3 Our syllabus should give focus to the proficiency
of the learner instead of his writing skills. Learner should be graded based on his
communication, polite behavior; his promotions should depend on his speaking
ability and not by his securing 50 marks. Presenting a paper in the class can bring
his confidence hence it should be encouraged4. Listening is always termed as the
first and primary requisite for learning English but little importance is given in our
syllabus towards it.

Institutions today have set up English language laboratory to make the learner
listen English conversations. Most Educationists argue that including such Lab
classes in the curriculum can alone bring a positive result. English for Occupational
purposes has been the need of the hour and when Educational Institutions affirm
the revamping of syllabus structure a drastic change is certain5. All the hope is not
lost yet, there is a dire need for revamping our syllabus structure and provide
oxygen to the already dying Literature classics.

Immortal works of Shakespeare, mesmerizing lyrics of Keats, unfathomed
world of Coleridge can be included in the English Syllabus which would also pave
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cou,E&E Or SH&METAII{G

TEt: +886-3-5?14521

FAX: +886-3-371-2670

E-mail : coeia@my.nthu,€du.tw

March sth, 2019

DeaT KAJA BANTHA NAVAS R,

Congratulation! It is our pleasure to offer you admission to 2019 Summer Research

program at National Tsing Hua University, College of Engineering. You will be awarded

Global Engineer Leadership Scholarship, which includes subsidized round trip airline tickets

up to NTD 15,000 and free nine-week accommodation at university residence hall'

you have been accepted to Session I from May 10th to July 1lft. You will be conducting

short-term academic research under the supervision of Professor Song, Whey-Ming at

Department of Industrial Engineering and Engineering Management. For academic related

questions, Prof. Song can be reached at whevming song@vallgo'com.

If you accept admission for the program, please complete the information form sending

along.

We suggest you to start your visa application early in order to get it before your travel-

We look forward to welcoming you to National Tsing Hua University as a membet of 2019

Summer Research Program.

Sincerely,

Hsin-Lung Chen

Professor, Dept. of Chemical Engineering

Associate Dean & Director of lnternational Affairs, College of Engineering

National Tsing Hua University, Taiwan

3&13s ?i'sx &"w:&Lot#.
No. 1OL See. 2, Kuang Fu Soad Flsinchu, Taiwan 3!CXa R-0.C.
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Irrtc'r'nslrip (S llil) l)r'uglrrrrr al l)c1lr.tr'lrrrcrrt rrI lvlctlicinnl arrd Appliccl ('hcmistr-v irr KanlisiurrS
\lcilicrl L rrrvcr.sitv. l'urri'irn. l'lcasc corrrlllcte this lirrrrr artcl sLrhrttit it Lo dcpanrtrcrrt staff-lvliss
l'cggic 1.o iu Dc1rirrlurcnt ol'N{crliriual arrrl Applit'.l (llrcrnistr'1,ttcl'ore August20, 1018. (Send it
lia emsil; pggglglgellgg,lr1.$: or cnll +88(r-7-lll-llt)i cs1.2215 or fax: +886-7-32158a2;.
SIrr.lr-'nt's rr lr,l lail ro srrbrrrit this lbrm on rirrrc rvill liarc Ihcir rccugnizcd itttcrrrsltip status
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Application Form for Short-Terrn llcsearch Intcrnship

{STItl) Prograrn - TE[P@AsiaPlus in

Deparfxrenf of *{cdicinal and Appliecl Chcnristry, Kaohsiung

i Irersrrn*1 Inf{rrrr:}ti{}n

I

Durai Govindarajarr

Sex

llxt*, *{&irth
l4ali*nalilv

Ila:spr:r1 i'lct

M*bil*N*rnber

$Inlc
a5,/12,/1959

durainayak@gmail.com

+91 8190832132 and +91 7667890575

Medical University, Taiwan

Skype lDl|'Jo. durainavak
Current Position Sludent:

Indian

10{92194

j ffi ;,1;:,:;,,::; l:'::; :::,I ::'ll.l*'",, *,
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---tuta{iri*rl Profile

Name of
College/Instirutel

llnir,ersitylC lmpeny

CitylCountry Major/Specialization Duration Degree

Ba*t*l*r
degree

$acred Hearl College

flbiruvalluvar
Univcrsity-\/ello rc)

Tiruppattur,

Vellore,

Indin.
Phy'sics

Irrom :

0612006

(month/year)

To : 0612009

B.Sc-

Physics

ab&r Ac,gtce

Kongunatlu Arts and

Science College

(Bharathiar

Univ*sity-Coimbaforc)

Coimbatore,

India.
Physics

From l

a6nu:l

To : 0612013

hl"Sc-

Physies

rck;ril,|)*.gr**

Phl) I'}ursuing

Sathyabanra institute of
,.. , $rien{e ant! l

Tech nolo gy, Ch cnxa;it.,

Chennni,

Inrlia"

Ilhysics rvith

Materials scicnce

From : 2015

fo I 2019

Furuuing

{3th*r M,Phil {Ybyxi**)ffiY$G,Cotlege af Arts ard $cicnco, Coimbnror:e,lnrlia, (Co mpl*tcd-?0151
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lixperirnces

Inlerysted licltt of cherrristry in this STRI

Dr. J. Theerthagiri

i. thce r.l h:rsiri.tlgn!:r il.crIIl
..: ::.

Scicntist-C

Centre of Exccllenee for Inergt
Ilesearch (IRC Building)

Sathvabnrna Institute of Scie nce and

Tcchnology

Ctrennai-600 t l9

Tantilnadu

I n tlia.

Itrferences:

,Ifeieaich Ex'pcrien-eq 3 yctrs (fh.D.) and I ycar (M.t'hil)

Rcferee I

\amc: Dr. P. Kuppusami

Rtlation to applicanfl Pb.D- Supcn'isor

Titk/?usition : Senior Scientist

Address: Centre for l{anoscience and Nanotr:chnolog3"

Sathal abama Institute of Science and Tcchnology, Chennui, Tlmilnaclu, lltttit.

Email and Phone numher: nkigcar n gnteil,cont (Contact n*o.: +919J{{{25291).

Refcrcr 2

f amc: Llr. T. Nlaiyalagan

Kclation ir applieant: Il.esearch Collaborator :

'l itle4'osition: Associate Professor

ArJrJrcss: Dcpartrnent of Chemistrl', .Slti\t Rcstirrclr Inslitutc,

SltlI Lniueruity'..5Rl\t i\agar, Kattankulrllrur - 60J 201

f;,mail aila, Phpns nunber: ryqiyjtJ**iil,{r.snruil"gf}tn (Coni:rcl Hu.; +}1t}}l03?}59{),

Ilcclarxti,rn
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5. Passport Copy

6. Rcscarch plan and proposal
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Science and Engineering Research Board
(A Statutory Body under Department of Science and Technology)

5 & 5A, Lower Ground Floor,
Vasant Square Mall, Plot No. A,

Community Centre, Sector-B, Pocket-S
Vasant Kunj, New Delhi-110070

Dated 21.12.2018
CIRDER

'rr0,"., 
First Edition ;t ;;;; p,u,,otu," utn )rrr ty';;;;"r" viisiting Doctotraar re, 

";r,n o2018-19 Supported by Science and Engineering Research Board (SERB), Department
of Science and Technology (DST), Government of lndia and Purdue University, West
Lafayette, lndiaira, USA *Grant to Mr. Arjun Pitchai, Sathyabama lnstitute of Science
a1f fecnnology, Rajiv Gandl^u Salai Chennai, Tamilnadu 600119 

.

' Appro'ral of the Science and Engineering Research Board (SERB) is hereby accorded
forthe award of SERB Purdue University Overseas Visiting Doctoral Fellowship 2018-19 to
Mr. Arjun Pitchai, Sathyabama lnstitute of Science and Technology, Rajiv Gandhi
Salai,Chennai, Tamilnadu - 600119., at a totalcost of Rs.19,40,000/- (Rupees nineteen lakh
forty thousand only) to undertake docioral research at Purdue University, West Lafayette,
lndiana, USA under the guidance of Dr. Jennifer L. Freeman for a duration of twelve months
from the date of joining Purdue Unrversity, USA" The approval includes:-

i. Mcnthly Fellowshrp equivalent to USD 2000 per month.
ii. Return Airfare in Air lndia by economy class and shortest route from student's

place of work in lndia to Purdue University, West Lafayette and back.
iii. Preparatory Allowance/Contingency grant up to Rs 60,000/- to cover visa fee,

airport lrarrsfer charges, nredtcai insurance etc.

2. Sanction of the grant is subject to the availability of funds, terms and conditions as
specified by SERB from time to time and Memorandum of Understanding between Purdue
University, USA and SERB, lndia.

3. The sanction has been issued with the approval of the competent authority in SERB
vide Secretary Dy No./4831iS.8.R B ciated 21.12.2A18.

4. The expenditure involved is debitabie to
Grants-in-aid for the year 2018-2019 (Plan Expenditure - General)

This release is being made under Overseas Visiting Doctoral Fellowship Scheme.

5. The selected fellow while taking up the SERB-Purdue University Visiting Doctoral
Fellowship should not draw his/her regular research fellowship in lndia.

6. Mr. Arjun Pitchai will furnish to SERB a statement of account pertaining to the
utilization of onetime contingency grant /preparatory allowance up to a maximum of
Rs.60,000/- and send onward fare details supported by Boarding Pass and other documents
on reaching Purdue University. USA. Mr, Arjun Pitchai will also furnish joining report duly
endorsed by the Facuity/Competent authority of Pr-rrdue University.

?"

Cont..2l-
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7. The awardee shall submit the final account details bnd technical report as per format
to SERB immediately after the fellowship duration is over.

8. The lndian lnstitute will maintain separate audited accounts for the fellowship. lf it is
found expedient to keep a part or whole of the grant in a bank account earning interest, the
interest earned should be reportecl to SERB.

9. As per rule 211 of GFR the accounts of Grantee lnstitution shall be open to inspection
by the sanctioning authority / audit whenever the institute is called upon to do so.

10. The lnstitute will furnish to the SERB, Utilization Certificate and Statement of
Expenditure pertaining to the grant as per SERB format within two months of receiving the
grant in lnstitute Account.

11. After completion of the fellowship unspent
Demand Draft drawn in favor of "Fund for Science
New Delhi.

balance if any should be returned as
and Engineering Research" payable at

)
-"*s'd;' \*=-.--,&*"
"(Dr. 

Praveenkumar S)
Scientist'E'

Copy fonruarded for information and necessary action to:

1. The Principal Director of Audit, lll Floor, A.G.C.R Building, LP Estate, New Delhi - 1 10

002.
2. Lfnder Secretary, SERB (2 copies)

3. Mr. Arjun Pitchai
Sathyabama lnstitute of Science and Technology, Rajiv Gandhi Salai,Chennai,
Tamilnadu - 600119
Emai I : arju nbiotech@g mail'corn ; arju nneuroS9@gmai l.corn

f 4. Dr. Rajesh Kannan Raiaretinam\ Sathyabama lnstitute of Science and Technology, Rajiv Gandhi Salai,Chennai,
Tamilnadu - 600119
Emai I : rajeshkan nan. mnru@sathyabama.ac.i n, rajesh nbtl 2@gmai l.com

5. The Principal
Sathyabama lnstitute of Science and Technology, Rajiv Gandhi Salai,Chennai,
Tamilnadu - 600119

6. Ms.Heidi Arola
Managing Director for Global Partnerships
lndia Engagement Coordinator,
Office of Corporate and Global Partnerships
Purdue University, West Lafayette, USA
H rvr.* i I : ha a rel I x @ p u r"{:i u t-' " u,:,."ii'".;r

Sanction folder SERB
SERB Secretariat ).**

(Dr, Praveenkumar S)
Scientist'E'

7.
8.
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Science and Engineering Research Board
(A Statutory Body under Department of Science and Technology)

5 & 54, Lower Ground Floor
Vasant Square Mall, Plot ruo. A,

Community Centre, Sector-B, Pocket-S
Vasant Kunj, New Delhi-110070

Dated 22.12.2018
ORDER

Subject: - First edition of SERB Purdue University Overseas Visiting Doctoral Fellowship
2018-19 Supported by Science and Engineering Research Board (SERB), Department
of Science and Technology (DST), Government of lndia and Purdue University, West
Lafayette, USA - Release of grant to Mr. Arjun Pitchai, Sathyabama lnstitute of Science
and Technology, Rajiv Gandhi Salai,Chennai, Tamilnadu - 600119.

ln continuation to SERB's sanction order of even number dated 21.12.2018 sanction
of the Science & Englneering Research Board (SERB) is here by accorded for the payment
of a sum of Rs.5,93,159/- (Rupees five lakh ninety three thousand one hundred fifty nine
only) to Mr. Arjun Pitchai, Sathyabama lnstitute of Science and Technology, Rajiv Gandhi
Salai,Chennai, Tamilnadu - 600119, to undertake Doctoral research at Purdue University,
West Lafayette, lndiana, USA under the guidance of Dr. Jennifer L. Freeman for a duration
of twelve months with effect from the date of joining Purdue University, USA. This includes
one time contingency grant of Rs.60,0001 and onward journey fare of Rs.1 ,13,159/- and three
month fellowship of Rs.4,20, 000/-.

2. Sanction of the grant is subject to the availability of funds and terms and conditions as
specified by SERB from time to time and Memorandum of Understanding between Purdue
University, USA and SERB, lndia.

3. The sanction has been issued with the approval of the competent authority in SERB
vide Dy. No. SERB/F11023312018-19 dated 22.12.2018.

4. The expenditure involved is debitable to
Grants-in-aid for the year 2018-2019 (Plan Expenditure - General)
This release is being made under Overseas Visiting Doctoral Fellowship Scheme.

5. The amount of Rs,5,93,159/- (Rupees five lakh ninety three thousand one
hundred fifty nine only) will be drawn by the Under Secretary of the Board; out of which

i) Rs.4,20,000/- will be disbursed to Sathyabama lnstitute of Science and
Technology, Rajiv Gandhi Salai,Chennai, Tamilnadu - 6001 19 by means of RTGS
transaction as per lnstitute account details given below:

Bank Name lndian Bank
Branch Name Sathyabama lnstitute of Science and Technoloqv branch
Account Name Sathyabama lnstitute of Science and Technoloqy - RESEARCH
Account Number 6089858032
IFSG Code tDlB000s201
Email provc@sathvabama.ac. in

Cont..2l-
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and

a

Rs.1,73,159/- will be disbursed to Mr. Arjun Pitchai, by means of RTGS transaction
as per his account details given below:

ii)

Bank Name lndian Bank
Branch Name Sathyabama lnstitute of Science and Technology branch

Account Name P Ariun
Account Number
IFSC Gode

614686461 0
rDtB000s201

Email of the Grantee arj u n biotech@g m ai l. com ; arj u nneu ro89@ g mai l. com

6. Sathyabama
transfer of the grant
fellowship.

lnstitute of Science and Technology,Chennai should ensure the timely
received under this programme to M.f;!.{ Pitchai for undertaking the

)

ffix;""ffi5fr**
Scientist'E'

(

Copy fonvarded for information and necessary action to:

1. The Principal Director of Audit, lll Floor, A.G.C.R Building, l.P Estate, New Delhi -
1 1 0002.

2. Under Secretary, SERB (2 coPies)

3. Mr. Arjun Pitchai
Sathyabama lnstitute of Science and Technology, Rajiv Gandhi Salai,Chennai,
Tamilnadu - 600119
Email : arj u nbiotech@g mai I 

" 
com ; arju n neuroS9@gmai l.com

4. Dr. Rajesh Kannan Rajaretinam
Sathyabama lnstitute of Science and Technology, Rajiv Gandhi Salai,Chennai,
Tamilnadu - 6001 19
Emai I : rajeshkannan.mn ru@sathyabama.ac. in, rajeshn btl 2@g mail.com

5. The Registrar
Sathyabama lnstitute of Science and Technology, Rajiv Gandhi Salai,Chennai,
Tamilnadu - 6001 19

6. Ms. Heidi Arola
Managing Director of Global Partnerships
lndia Engagement Coordinator,
Office of Corporate and Global Partnerships
Purdue University, West Lafayette, USA
Email : harola@purdue.edu

7. Sanction folder SERB
8. SERB Secretariat \

,/
li.'tv"''-'- ka--z.*,@,

(br. Praveen Kumar S) "

Scientist'E'

(,
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