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have great pleasure in presenting the 18" issue of CSIR-

NIIST SAMACHAR, the bilingual magazine,

highlighting our achievements and events for the period
of January-June 2017. R&D efforts of CSIR-NIIST ate
getting aligned to the needs of industry, national missions and
societal programmes. NIIST has already repositioned itself
towards developing new technologies and helping the industry
appropriately and to perform more technology transfers and
Intellectual property commercialization with major focus on
enhancing industrial competitiveness and entrepreneurship. In
this volume of Samachar we highlight the R&D industry meet held on 6" January 2017.
The R & D industry meet was inaugurated by the honorable Chief Minister of Kerala Shri.
Pinarayi Vijayan and presided over by Dr. Shashi Tharoor, Honourable Member of
Parliament in the presence of Shri O. Rajagopal, Honourable Member of Kerala State
Legislative Assembly. The Samachar also highlights science articles and a few events
occurred during this period. For details of any of our technologies or programmes, please
visit our website www.niist.res.in or contact our Research Planning and Business
Development Division.
I thank all my colleagues and other staff members who have contributed to this magazine
and also the editorial Team of SAMACHAR for bringing this issue in time.

Best wishes

A. Ajayaghosh



SKILL DEVELOPMENT PROGRAMME AT CSIR-NIIST

CSIR-NIIST is one of the national laboratories established by Council of Scientific and Industrial Research (CSIR). Over
the years, the institute has evolved as one of the top ranking CSIR laboratories with high quality publications, patent
portfolio and several technology transfers, while contributing significantly towards human resource development. As
partof NIIST's HR developmentinitiative, the institute is offering short term Certificate Courses on following aspects.

Name of the Course

Duration

No. of
Seats

Educational Qualifications

Materials Characterization 24 weeks | 10 B. Sc. in Physics/ Electronics/

using Electron Microscopy and X ray Instrumentation

techniques (MCEXT) Diploma in Electronics/
Instrumentation/ Ceramic Engineering

Analytical Chemistry & 24 weeks | 15 B. Sc. in Chemistry/ Industrial

Instrumentation Techniques Chemistry/ Diploma in Chemical

(ACIT) Engineering

Solid State Fermentation 12 weeks | 10 B. Sc. in Microbiology,

(SSF) Biotechnology, any Life Science subject
Diploma in Chemical/ Biochemical
Engineering

Nutraceuticals and functional | 24 weeks | 15 Graduate in Science/ Technology

foods: Development and

validation

Waste water and water 8 weeks 15 B.Sc. in Chemistry/ Industrial

quality analysis — Laboratory chemistry/ Life Sciences or

Ppractice equivalent

Bioassay Techniques 12 weeks | 10 B.Sc in Microbiology / Biotechnology /

any life Science subject or Diploma in
Chemical / Biochemical Engineering

For further information, please contact: Dr. Nishy P., Co-ordinator, Skill Development Programme,
Phone: 0471-2515293, Mobile: +91 — 9645086468, Email: sdp@niist.res.in




TESTING AND ANALYTICAL SERVICES CELL

CSIR-NIIST offers testing and analytical services to students, research scholars,
small scale industries and entrepreneurs on payment basis. The Institute has very
sophisticated analytical equipments of state of the art facilities as listed below:

e High Resolution Transmission Electron
Microscopy (HRTEM)

e Scanning Electron Microscopy (SEM)
equipped with Energy dispersive X-ray
spectroscopic analysis (EDAX)

e  X-ray photoelectron spectroscopy (XPS)

e NMR and Mass spectrometer

e  Temperature variation of physical property
measurement systems (including AC and

DC measurements, AC and DC resistivity,
thermal conductivity, Specific heat and
Thermo power)

e  X-ray diffractometer (PANalytical)

e 2D-X-ray diffractometer

e Single crystal X-ray diffractometer

e X-ray Fluorescence Spectrometry Analysis
(EDXRF)

Those seeking the testing and analytical facilities of the Institute may visit the website
www.niist.res.in for details of charges, payment mode etc. or contact the coordinator for the above cell.

For further information, please contact: Dr. K. HARIKRISHNA BHAT, Coordinator, Testing and Analytical Services Cell
Phone: 0471-2515330 (Office), Email: khbhead@niist.res.in

R &D - Industry Meet

&D efforts of CSIR-NIIST are getting aligned to the
needs of industry, national missions and societal
rogrammes. NIIST has already repositioned itself
towards developing new technologies and helping the
industry appropriately and to perform more technology
transfers and Intellectual property commercialization with
major focus on enhancing industrial competitiveness and
entrepreneurship. In this context, we organized a R&D
Industry meet on 6" January 2017 to identify the issues of
mutual interest and to forge alliances with industries from
private, public sectors including MSMEs. Representatives of
industries from various parts of the country, and budding
entrepreneurs participated in the R&D meet. Participants
were from sectors such as Agro & food processing, Energy
and Environment, Chemicals & Materials, Biotechnology
ctc. The R & D industry meet was inaugurated by the
Honourable Chief Minister of Kerala Shri. Pinarayi Vijayan
and presided over by Dr. Shashi Tharoor, Honourable
Member of Parliamentin the presence of Shri O. Rajagopal,
Honourable Member of Kerala State Legislative Assembly.

Honourable Chief Minister in his inaugural address
highlighted the need for R&D-industry alliance for the
growth of the country. He emphasized on the translation of
scientific knowledge into economically viable technologies
and products which is possible only through the cooperation
of academic fraternity, R & D institutions and industries. He
mentioned that in developed countries R&D-industry
alliance is highly noticed, which is lacking in India. He
insisted that the R&D-industry alliance should address
problems of society at regional level also.

Dr. Shashi Tharoor in his keynote address highlichted upon
various technology innovations in the field of information
technology, medical research etc. He expressed his concern
over underutilization of student fraternity by R&D
industries. He suggested industries to come forward to make
alliances with academia and R& D institutes to promote
innovative ideas and create more opportunities for student
community in India to innovate. He also expressed his
concerns over [P generation by Indian industries
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(1.6%). He stated the fact that 75% of the R&D in India is funded by Central govt. whereas

in OECD countries it is industries that fund the R&D to a greater extent while government

share is only 5%. He motivated the audience to take cutting edge innovations for the

betterment of the society and for the growth of India citing China and Korea as examples.

He also expressed his feeling for improving Knowledge industry of Kerala and making
Thiruvananthapuram a knowledge city.

Shri O. Rajagopal, in his presidential address stressed the need for R&D
industry alliance for the economic growth of the country. He also
emphasized for better utilization of resources available in Kerala to
promote research addressing issues prevalent in Kerala. Sree M.M.
Sreekumar, Chief Scientirst, APTD and Convenor of the R & D
Industry meet proposed the vote of thanks.

The inaugural function was followed by technical presentations. The
introductory remarks were given by the Director, Dr. A. Ajayaghosh.
The representatives of the R& D Divisions of CSIR-NIIST viz.,
Chemical Sciences and Technology, Material Sciences and Technology,
Agro-processing and Technology, Microbial processes and
Technology, Environmental Technology presented the technological
. highlights of the respective Division. The representative from
aalyzas gy Aesirlele Cite u s Research Planning and Business Development division elaborated the
LR S L E TR procedure for Institute-Industry alliance. Dr. Luxmi Varma, Sr. Principal Scientist
moderated the interactive session of 70 participants. Six agreements were executed during
the R & D industry meet.

ol :

Address by Honourable MP, Dr. Shashi Tharoor Address by Honourable MLA Sri.O. Rajagopal

The representatives from industries visited the R&D departments to interact with scientists
regarding the technologies of their interest and visited the exhibition of NIIST
Technologies/ Knowledgebase/Products/Technologies/ Processes.  The Industry
participants appreciated the R&D Meet and expressed their interest in future alliance with
the Institute and a few companies executed the agreements for the alliance.

Dr. Upendranath Brahmachari:

A forgotten man of Medicine

Dr. Sasidhar B.S.
Scientist, Chemical Sciences & Technology Division

A man could be seen spending many a night over six years peering into a microscope, heating chenricals,
mixcing them, testing and going through sheaves of drug trials in a room lit by a single kerosene lamp in the
then Campbell Medical College. He had no army of research chemists to assist hin, no water basin to
wash hands, no modern equipment and no peer group to review his research. He had an even bigger
handicap, no Indian till date had distinguished himself] herself in medical research, which was the
domain of British doctors, chemist and pharmacists. This man was not aiming for academic stardom, his
goal was more humble. He was aiming for finding a cure to a disease which had killed millions of his
countrymen. This man pulled off the impossible and synthesized a drug which for many years was
mankind's only answer fo the dreaded disease Kalaazar. The man was Dr UN Brabmachar:.

UN Brahmachari was born in 1875 in Jamalpur, Bihar, where his father Nilmony
Brahmachari was a doctor with the East Indian Railway and his mother Sourav Sundari
Devi was a home maker. The Brahmachari's family had its ancestral roots in Sardanga
Various scenes from R& D industry meet village in Budhwan District, West Bengal. A brilliant student, Upendranath started out to
become a mathematician, and passed his BA in mathematics in 1893 from the prestigious
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Hooghly College and was awarded the Thwaytes
Gold Medal for topping the examination. It was then that
Brahmachari decided to change tracks and joined the
Presidency College Calcutta to pursue Masters in
Chemistry from where he graduated in 1894. He again
changed tracks and joined the Calcutta Medical College
from where he obtained the Licentiate in Medicine and
Surgery degree in 1899, Doctor of Medicine (MD)
Degree in 1902 and PhD in Physiology in 1904 on
physiochemical properties of Red Blood Cells. On the
way he picked up the Goodeve and McLeod Medals for
topping in Surgery and Medicine respectively.

After completing his studies, Brahmachari did a
four year stint as faculty at the Dacca Medical College
where he made his initial forays in medical research.
SubsequentlyBrahmacharijoined the faculty at Campbell
Medical School, Kolkata in 1905 where he for next 20
years would relentlessly pursue the antidote for Kalaazar.
Kalaazar manifests as fever accompanied with black
pigmentation and if not treated can be fatal. In 1870 the
first reported outbreak of Kalaazartook place in Assam
which spread to Bengal and Bihar. This and subsequent
outbreaks claimed millions of lives. Many villages in
Assam were completely depopulated. The initial
treatment regimen for Kalaazar was Tartarmetric
injections, which had low cure rate, 95% of the sufferers
would perish.

1915 to 1920, Brahmachari worked with single
minded determination to discover a new drug to cure
Kalaazar. He carried out his research work in a small ill
equipped room in the Campbell Hospital which did not
have even simple facilities like a gas burner, a water tap or
an electric bulb. Brahmachari would work through the
night under the light of the lantern the fire within him to

save lives of his countrymen kept
his morale high. In 1919 he struck
success when he discovered a
potent agent against Kalaazar,
which he named Urea Stibamine.
By 1923 injection of 1.5 gms of
Urea Stibamine was the standard
protocol for Kalaazar treatment
and the mortality rate was brought
down to 10% by 1925 and by 1936 it
was 7%. The use of drug was not
confined to India alone but
successfully adminisyered in Greece, France and China for
many years.

The year was 1929, India then under British rule
already had one Nobel Prize in her kitty Rabindranath Tagore
for literature (1913) and it was in serious contention for its
second. Two members of the Swedish Academy were called
in to assess a nomination from India for the Nobel Prize in
Medicine. The nominee was Dr. UN Brahmachari and he was
being considered for the top medicine prize in the world for
his path breaking discovery of Urea Stibamine.
Unfortunately, the 1929 Nobel Prize however went to
Christiaan Eijkman and Sir Frederick Gowland Hopkins
fortheir work on vitamins.

Brahmachari had two more outstanding
contributions to his name. He was the first to identify a new
disease now known after him,Brahmacharil.eishmanoid. He
was also responsible for establishing India's first blood bank
atthe School of TropicalMedicine, Calcuttain 1935.

A Nobel Prize nomination, a fundamental drug
discovery, a disease to his name and first blood bank
establishment to his credit, probably no other Indian medical
researcher has achieved so much. However unfortunately Dr
Brahmachari's legacy remains in oblivion.

Supercapacitor and Li ion battery fabricated using

bio-ionic liquid crystalline electrolyte derived from
Cashew Nut Shell Liquid

Sudha J Devaki, Principal Technical Officer,
Chemical Sciences and Technology Division

Ionic Liquid Crystals (ILCs) form a versatile class of compounds
combining the intriguing properties of ionic liquids as well as liquid
crystals. They carry labile ionic centers arranged in a quasi-ordered manner
giving one-dimensional stimuli-responsive conductivity suitable for
conduction, transport and storage of electric charge. The global scientific
community is in search for alternate, low-cost, eco-friendly technology for
the production of electrical energy.

Bio-based ionic liquid crystals are attracting attention recently, as they
provide a healthy alternative for petroleum-based materials by performing
their respective function with less harm to the environment and also in
sustainable cost. Environmentally benign materials for energy harnessing
are hot topics nowadays as the world suffers severely from environmental
pollution, global warming etc. mainly due to the improper selection and

Schematic representation of symmetrical
supercapacitor and Li ion battery fabricated
using bio-ionic liquid crystalline electrolyte

derived from CNSL
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usage of energy resources. Minimization of waste disposal, re-
use of materials and converting waste materials into useful
products are three imperative goals put forwarded by
environmentalists to safeguard our mother nature.

A unique strategy was developed for the preparation and
utilization of ionic liquid crystalline electrolyte derived from a
renewable resource: cashew nut shell liquid (CNSL); an
abundantly available waste by-product from cashew industry.
Imidazolium-based ionic liquid crystal (PMIMP) from CNSL
was prepared and studied its structure and liquid crystalline
phase formation by various techniques. It possesses unique
bent-core design for facilitating both liquid crystalline ordering
and excellent conductivity. Thermochromic and lyotropic phase
analyses of PMIMP displayed the existence of typical columnar
and smectic mesophases. Symmetric supercapacitors were
prepared using mesoporous carbon based electrodes and the
developed ILCs as electrolytes. The well characterized ionic
liquid crystal found to be having a good electrochemical window
and ionic conductivity (~40 mS/cm at 0.50 M in acetonitrile) for
displaying excellent capacitive performance. Symmetric
supercapacitors employing mesoporous carbon as the electrode
material were fabricated with 0.50 M solution of ionic liquid
crystal in acetonitrile as electrolytes to check the supercapacitor
performance. It exhibits a high specific capacitance of 131.43
F/g with excellent cycle stability at a current density of 0.37
A/with excellent cycle stability and 80 % capacitance retention
after 2000 cycles. All these excellent properties of the prepared
ionic liquid crystalline electrolyte suggest its application as an
efficient, environmentally friendly and low-cost electrolyte for
energy storage devices.

A green and bio-based ionic liquid crystalline solid polymer
electrolyte cum separator (BILC-SPE) has been successfully
developed from imidazolium- and investigated for its
application in lithium-ion batteries. The fabricated solid polymer
electrolyte membrane exhibits excellent thermo-mechanical
stability, conductivity, porosity, electrolyte wettability, electrolyte
uptake and Li transport number, thus validating its suitability for
exploitation as a potential solid electrolyte membrane for Li-ion
batteries. Further, the ordered and porous channels within the
membrane are found to be responsible for the better electrolyte
uptake and improved wettability, reflected in the lower contact
angle and enhanced Li-ion transport. The fire retardant behavior
against non-luminous gas flame ensures improved safety and the
tensile strength measurement endorses the demonstrated
cycling, structural and dimensional stability of BILC-SPE
membrane, thus making it suitable for widespread LIB
applications. Coin cells containing LiNi1/3Co1/3Mn1/302 as
the cathode and Li foil as counter electrode along with BILC-
SPE membrane exhibits high specific capacity of ~160 mAh/g
at 0.05 C rates. Similarly, cells containing safer LiFePO4 cathode
displays excellent rate capability and cycling stability on
subjecting to high C-rates and delivers closer to the theoretical
capacity (170 mAh/g), thus demonstrating the versatile
compatibility and suitability of BILC-SPE as the portable and
alternative electrolyte for LIBs. This strategy of utilization of
an industrial waste derived soft liquid crystalline material as an
efficient electrolyte for energy storage systems may expect to
add another gold coin to the field of energy while avoiding
environmental issues for a better sustainable society.

EVENTS

Short Course on Polymer Science & Indo-Japan Joint
Symposium on Polymeric Materials

CSIR-NIIST, Society of Polymer Science Japan (SPSJ), Japan
and Society for Polymer Science India (SPSI), India jointly
organized “Short Course on Polymer Science and Indo-Japan
Joint Symposium on polymeric materials” during 31st January -
1st February 2017. The purpose of this course was mainly to
popularize polymer science in Asian countries. The short course
discussed and debated the developments occurred in the area of
polymer science and technology with a focus to strengthen the
collaboration between Indian and Japanese scientists working in
the area of polymer science and technology. The present course
conducted to educate the young scientist was a sequel to the
previous meetings held in Bangkok (2013), Vietnam (2014 &
2015) and Malaysia (2016).

This symposium was attended by students and young polymer
scientists from various universities, institutes and industries like
CBPST, MG University, IISER, IIST, Kerala University, CETRI,
CUSAT, PANalytical India, Solvay Research and Innovation
Center, HLL Lifecare Limited, Shimadzu, Mitsui chemicals
besides CSIR-NIIST. After lighting the ceremonial lamp, Dr. A.
Ajayaghosh, Director, CSIR-NIIST, highlighted the importance
of polymer research in today's science while welcoming the
distinguished delegates and participants. Prof. Yoshiki Chujo,
President, SPSJ highlighted the importance of this kind of
meetings in strengthening the relation between both the
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societies. On the first day, basics of polymer science were
taught to inculcate the students on the importance of the
subject. On the second day, Prof. Chujo delivered the
inaugural talk in the symposium followed by the lecture of
Prof. S. Ramakrishnan, President, SPSI. Other delegates
from both Japan and India delivered talks on various
aspects of polymer science related to polymer synthesis,
self-assembly of macromolecular systems, and polymer
physics. Students had interactions with delegates and
presented their work as poster presentations.

High achievement comes from high aims.



The symposium helped the polymer societies of both the
countries to join for the growth of polymer science and
technology in Asian countries. The symposium provided an
excellent platform for students and young researchers for

collaboration and networking with the experts in the field, both
from India and Japan. The vote of thanks was delivered by Dr.
Bhoje Gowd, the Convener.

National Symposium on Light Metals,
Composites and Manufacturing Processes (LMCMP-2017)

The National Symposium on Light Metals, composites and
Manufacturing Process (LMCMP-2017) was organized on
March 3, 2017. The scientific and technological advancements
in the development and processing of metallic materials with
better properties and performance significantly contributed to
the progress of automotive, aerospace, nuclear, defense and
energy sectors. The need for improving fuel efficiency, energy
saving and environmental concerns demands use of light
weight metallic materials in particular aluminium, magnesium,
titanium and their composites. The symposium was inaugurated
by Dr. Venkitakrishnan, Director, ISRO Propulsion Centre. He
highlighted the importance of light alloys in various parts of
launch vehicle systems and the potential for further developing
various aluminium, magnesium and titanium alloys and
manufacturing processes such as squeeze casting. Dr. A.
Ajayaghosh, Director, CSIR-NIIST delivered the presidential
address. Dr. S. Das, Former Director, CSIR-AMPRI, Bhopal
delivered the keynote lecture on the development of aluminum
alloys, composites and foams for various industrial applications.
Dr. K.G. Satyanarayana, Former Chief Scientist, CSIR-NIIST,
Trivandrum presented the felicitation address. The welcome
address was given by Dr. K. Harikrishna Bhat and vote of
thanks by the convenor of symposium Dr. M. Ravi. Nine
invited lectures were delivered by experts from R&D
organizations, industries and academia. The symposium was

attended by 80 delegates.

The invited lectures in the symposium were delivered
by Prof. Uday Chakkingal, II'T-Madras, Chennai, Dr. Mathew
Abraham, Mahindra & Mahindra, Chennai, Dr. K.
Venkateswarlu, CSIR-NAL, Bangalore, Dr. B. Govind, VSSC,
ISRO, Trivandrum, Dr. K. Sekar, NIT Calicut, Dr. UTS.
Pillai, CSIR-NIIST, Mr. M.C. Shaji, CSIR-NIIST, Dr. K.R.
Ravi, PSG Institute of Advanced Studies, Coimbatore and
Dr. M. Suresh, 11Sc, Bangalore. The speakers highlighted the
potential of various light alloys and composites, their
manufacturing processes and applications.

The deliberations among the professionals had
planned for future directions and formulating a
comprehensive approach towards meeting the goals of the
above sectors with respect to planning, processing,
characterization and adoption of advanced light metal
metallic materials and manufacturing processes in the years
ahead. The symposium had special sessions on Institute-
industries interaction in identifying potential areas for
technological developments in light metals and building
ahead the teams to work together in achieving the goals of
"Make in India". The symposium is part of the CSIR
Platinum Jubilee Celebrations highlighting contributions
made in this sector.
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Workshop on "Prospects in
Agroprocessing’

A one day R & D symposium on “Prospects in
Agroprocessing” was inaugurated by Shri Biju Prabhakar,
Director of Agticulture Development & Farmer's Welfare on
23rd May, 2017 at CSIR-NIIST. He stressed the scope of new
ventures in the primary processing of produce of the region
and complimented the efforts of CSIR NIIST in developing
and popularizing such technologies. He singled out the
Refrigeration Adsorption Dehumidified Drier (RADD)
developed by the institute and its great potential and informed
that the state government is going to install 14 of such units
for the benefit of the farmers.

Shri Biju Prabhakar, Director of Agriculture Development
& Farmer's Welfare inaugurating the workshop

Dr. A. Ajayaghosh, Director CSIR NIIST assured the industry
that the institute is refocusing its efforts in solving industrial
problems and urged the industry to make use of the vast
expertise and infrastructure available with the institute.

Presentations were made by the industry representatives from
AK. Flavours & Aromatics Cochin, M/s. Brahmins Food
Products, M/s. PCPCL Palakkad, Spices Board, FSSAI and
KINFRA. A presentation was also done by the institute on how
technologies are developed at bench scale and then taken it to
pilot plant and commercial level. Some of the ventures set up
by the institute on turnkey basis were highlighted during the
presentation from the institute.

One Day Industry - Institute
Workshop on "Utilization of Rare
Earths and Beach Sand Minerals"

Dr. A. D. Damodaran, Former Director, CSIR-NIIST delivering a special lecture.

Rare Earths and Beach Sand Minerals continue to play a
dominant role in the Indian mining industry by virtue of their
importance to advanced applications. CSIR-NIIST had
organised a one day Industry-Institute Workshop on
"Utilisation of Rare Earths and Beach Sand Minerals" on June
27,2017 jointly with Rare Earths Association of India (REAI).
The workshop was aimed at providing a common platform for
the researchers in the Institute and the mineral Industries to
discuss the latest developments in the mineral mining/
processingincluding the issue related to pollution abatement.

The workshop was inaugurated by Shri. D. Singh, Chairman
and Managing Director of Indian Rare Earths Limited
(IREL) and President of REAI He called on the researchers
and mineral industries to identify areas of common interest
for translational research. In presidential address,
Dr. A. Ajayaghosh, Director, CSIR-NIIST invited mineral
industries to collaborate with research institutions for the issues
of the industries for which scientific and technological
interventions are required. Dr. A. D. Damodaran, Former
Director, CSIR-NIIST delivered a special lecture on the saga of
development of mineral activity at CSIR-NIIST and its
translation from laboratory to industries through many of the
pilot plant trials. Dr. M. L. P. Reddy , Secretary, REAI and Chief
Scientist (Retd.), CSIR-NIIST welcomed the gathering.
Dr. K. Harikrishna Bhat, convener of the workshop proposed
the vote of thanks. Invited lectures were delivered by Shri.
Antony Francis, Kerala Minerals and Metals Ltd.,(KMML),
Shri. C. Swamydas, VV Minerals, Dr.K. Johnson, Travancore
Titanium Products Ltd.(TTPL) and Dr. K. Harikrishna Bhat,
CSIR-NIIST on issues related to beach sand mining, titanium
pigment production and preparation of synthetic rutile. The
workshop was attended by scientists from CSIR-NIIST, VSSC
and IREL.

CSIR-HRDC - Workshop on Gender Sensitization and Sexual Harassment
of Women at Workplace: Prevention, Prohibition and Redressal

CSIR-HRDC organised a wotkshop on 'Gender Sensitization
and Sexual Harassment of Women at Work place: Prevention,
Prohibition and Redressal' for all staff and students of NIIST
on 22" March, 2017. In the Inaugural address, Dr. A
Ajayaghosh, Director CSIR-NIIST highlighted the importance
of having a harmonious work environment with mutual
respect among employees for improved work output and
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progress of the organisation. Dr. A Ajayaghosh thanked CSIR-
HRDC in organising the workshop at NIIST Campus so that
more participants could get the benefit. Dr. P. Nishy,
Chairperson, ICC requested the participants to follow the
Supreme court directives and guidelines provided to all kinds
of organizations to mandatorily follow to prevent sexual
harassment at the workplace. She also advised the female

When love and skill work together, expect a masterpiece.



Dr. Sunita H. Khurana, Director, Institute of Secretariat
Training & Management addressing the staff members

members for not misusing the provisions of the act in her
welcome speech. Dr Alok Goel, workshop coordinator-
HRDC explained the activities of HRDC, especially the
importance of the present workshop and he introduced the
resource person for conducting the workshop Dr. Sunita H.
Khurana, Director, Institute of Secretariat Training &
Management to the participants. Smt. S Sobhana,
Administrative Officer, NIIST expressed vote of thanks and
informed the participants about the present ICC and specially
thanked CSIR-HRDC for organising this workshop at CSIR-
NIIST. Dr. Sunita Khurana conducted the forenoon session
covering:

* Need for Gender Sensitization Understanding what
constitutes Sexual Harassment Genesis of Sexual
Harassment Act 2013

Interaction with senior officers and ICC members

e Sexual Harassment of Women at Workplace (Prevention,
Prohibition and Redressal) Act—an overview.

» Constitution and functions and Role of ICC, and Duty of
the Employer

Around 180 members of CSIR-NIIST participated in the
workshop. The ICC members and senior officials actively
participated in discussions to understand the functions and
duties of ICC and the employer. The workshop helped to
create awareness on 'Gender Sensitization' among the officials
to create a congenial and conducive atmosphere at the
workplace. The participants got appraised and familiarized
with the provisions of the Sexual Harassment of Women at
Workplace Act 2013.

Jigyasa 2017 - Scientist-Students Connect Programme

"Team Jigyasa-2017" at the valedictory function, at CSIR-NIIST auditorium on 16" June 2017

The Council of Scientific and Industrial Research (CSIR) in
collaboration with Kendriya Vidyalaya Sangathan (KVS) has
launched a wide ranging Scientist-Students Connect
programme at National Institute for Interdisciplinary Science
and Technology (NIIST). The programme named “Jigyasa” in
full stream with KKVS is expected to connect about 350 KVS
schools targeting 75,000 students and nearly 1,000 teachers
with CSIR labs across the country. A one week “Jigyasa”
programme has been conducted at CSIR-NTIST from 12" to
16" June 2017 was inaugurated by the Director CSIR-NIIST
Dr. A. Ajayaghosh. Around 85 KVS students and teachers

from six KV schools in
Thiruvananthapuram
city attended this
programme. Jigyasa at
CSIR-NIIST was
coordinated by Dr. C. H.

Suresh, Principal
Scientist, and Dr. R.
Luxmi Varma, Sr.

Principal Scientist &
Head, Chemical Sciences
and Technology
Division. This
programme consisted of
basic lab experiments,
popular science lectures,
science quiz, science film,
laboratory visit, and
interaction with scientists and research scholars. Scientists
including Dr. Manoj RaamaVarma, Dr. U. S. Hareesh, Dr. K. K.
Maiti, Dr B Kirishnakumar, Dr. T.PD. Rajan, Dr. V.
Karunakaran, Dr. L. Ravishankar, Dr. K. Yoosaf, Dr. P. Nisha,
and Dr. P. Binod took part. The idea of connecting scientists
and research scholars of CSIR institutes with a large pool of
science students and teachers in the country is a highly
inspirational one for the science education sector in the
country. Definitely, a successful and long term conduct of the
programme will lead to massive improvement in our education
system and it will empower the students, teachers and even
parents to lead a path for achieving ambitious goals in a

scientific careet.
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CELEBRATIONS

National Science Day
Celebrations — 2017

The National Science Day was celebrated in CSIR-NIIST on
February 28,2017. Dr. A. Ajayaghosh, Director, CSIR-NIIST
welcomed the chief guest, students and visitors. The
National Science Day Lecture was delivered by Dr. R.V. Jasra,
Senior Vice President (R&D), Reliance Industries Limited,
Vadodara on "Innovating in chemical Industry”. He had
highlighted the potential areas for research related to
petrochemical industries. Dr. R. Luxmi Varma, Chairperson,
Academic Programme Committee proposed the vote of
thanks.

Dr. R\V. Jasra, Senior Vice President (R&D), Reliance Industries Limited,
Vadodara delivering the Science Day lecture

An interactive session between the Scientists and Dr. R.V.
Jasra, Senior Vice President (R&D), Reliance Industries
Limited discussed regarding exploring new opportunities.

An interactive session between Scientists and Dr. R.V. Jasra,
Senior Vice President (R&D), Reliance Industries Limited, Vadodara

The researchers of CSIR-NIIST demonstrated the facilities
and activities of the Institute to the student visitors from
educational Institutions.
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National Technology Day
Celebrations - 2017
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Glimpses of Technology day celebrations

National Technology Day is celebrated every year on May 11
to commemorate the history of India's technological
innovations and excellence. The day holds significance as
India successtully tested nuclear bombs in Pokhran on May
11,1998.

CSIR-NIIST celebrated the National Technology Day on
May 11, 2017. Dr. A. Ajayaghosh, Director, CSIR-NIIST
delivered the welcome address and introduced the Chief
Guest of the day Prof. M.M. Sharma, Former Director,
Institute of Chemical Technology, Mumbai. Prof. Sharma
delivered the Technology day lecture on "The Critical Role
of Innovation to Trigger Rapid Economic Growth". He
emphasized the need for strong fundamental research linking
to the industrial applications. While emphasizing the
importance of Innovation, he said that innovative ideas can
be born from good science, which can turn to Innovations,
technologies for the benefit of mankind which influence the
economic growth directly. While citing some technologies
which have changed the fundamentals of business such as
Ball Pen, Helicopter, Transistor, CD's, DNA, Vaccines,
Antibiotics, Mobile phones, Anaesthetic agent etc., the
veteran of chemical engineering manifested that the
innovations cannot be scheduled, which requires enough
time to mature and many of the innovations had taken years
for this process. He also pointed out that Innovation is tough
to manage and easy to stifle and innovator is often harassed

Change your thoughts and yon change your world.



because Creativity thrives on Instinct, Uncertainty, Freedom
and Iconoclasm while management demands Consensus,
Control, Certainty, and the Status quo. Half of the great
innovations in the world came from great insights, the other
half happened by accident and none of them on a schedule
and no one predictable path to successful innovation. Patience
is a mandatory condition if innovation is to thrive. While
congratulating the achievements of NIIST, Prof. Sharma

emphasized that a fertile relationship between Science and
Engineering is required for Innovation. The mistakes are
common, not because people or firms are incompetent but
because they are continuously dancing on the edge of
knowledge. The ability to learn from failure is critical to
making progress and in India a very important factor affecting
Innovations, is total lack of ownership of failures. Dr. A.
Sundaresan, Head, RPBD proposed the vote of thanks.

World Environment day

Activities in full swing - World Environment Day

CSIR-NIIST celebrated The World Environment Day by
planting of saplings within the campus of CSIR-NIIST.
Jawaharlal Nehru Tropical Botanic Garden and Research
Institute has provided medicinal plants and various other tree
saplings. Director, CSIR-NIIST in his address to the staff and
students on the World Environment day stressed the

importance of planting and maintenance of greenery within
the campus. He also thanked JNTBGRI for providing the
saplings. The saplings were planted by the staff and students
of CSIR-NIIST. Saplings were also distributed among staff
and students of CSIR-NIIST

NEW PROJECTS

1. Hydrogenation of fish oil and isolation of squalline
from rice bran oil deo-distillate for M/s Arbee Bio
Marine Pvt Ltd, Mysore — Leader: Sti. M. M. Sreekumar

2. Investigation on the synergistic effect of
phytohormones on omega -3- fatty acid production
from nanochloropsis sp. funded by Department of
Science & Technology — Leader: Dr. Muthu
Arumugham

3. Exploration and exploitation of microflora from
Marcha and soil samples from high altitude soils for the
production of 2,5-furan dicarboxylic acid and selected
industrially important enzymes for Institute of
Bioresources and sustainable Development, Manipur —
Leader: Dr. P. Binod

4. Direct utilization of agro residual biomass for the
production of a,w-diamines as well as o,w-amino acids:
strain and process development using Corynebacterinm
gintamicnm funded by Department of Biotechnology —
Leader: Dr. Madhavan Nampoothiri

Goals determine what you are going to be.

5. Developing methodology for converting
oxyresveratrole to its synthetic derivatives for M/s
Aasha Biochem —Leader: Dr. K. V. Radhakrishnan

6. Development of novel NIR absorbing sensitizers and
their nano-conjugates for the multi model cancer
imaging and therapy funded by Department of
Biotechnology — Leader: Dr. Joshy Joseph

7. Nature inspired chemical entities for healthcare
applications funded by SERB — Leader: Dr. B. S.
Sasidhar

8. Indigenous development of semi-automatic

equipments for large area dye-sensitized solar module
fabrication funded by Department of Science &
Technology — Leader: Dr. Narayanan Unni

9. Process development for enhancing the longevity of
coir geotextiles (Coir Bhoovastra) funded by Coir
Board, Kochi—Leader: Dr. V. S. Prasad

NIIST Samachar | I
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10. Development of magnetically modulated plastic: A green alternative to petroleum-based plastic
therapeutically active layered double hydroxide (LDH) bottles and other polymer products funded by
as a nanomedicine with hyperthermia potential for Department of Science & Technology — Leader: Dr.
cancer theranostics funded by SERB — Leader: Dr. Sanjib Banerjee
Manoj Raama Varma 15. Analysis of heavy metals in water samples funded by

11.  Bio plastic from poly (Lactic acid)/Coir composites Kerala State Remote Sensing & Environment Centre—
funded by Coir Board, Kochi— Leader: Mr. M. Leader: Dr. K. P. Prathish
Brahmalumar 16.  Design, fabrication and installation of food waste

12. Process development for surface modification of coir digester for Marthoma Charity and Hospital Guidance
fibres for enhanced spinnability funded by Coir Board, Centre, Thiruvananthapuram— Leader: Dr. B.
Alappuzha—Leader: Dr. Bhoje Gowd Krishnakumar

13.  Designing green, self-healing coatings for metal 17. Design, Fabrication and installation of anaerobic
protection funded by SERB — Leader: Dr. K. G. digester for ICAR-CPCRI, Kayamkulam— Leader: Dr.
Nishanth B. Krishnakumar

14.  Reversible CO, capture by mesoporous polymers and its 18.  Hospital STP design for HLL Infra Tech Services Ltd,
subsequent conversion to renewable biodegradable Thiruvananthapuram—Leader: Dr. Ajit Haridas

Partnering with Industries and Academia

1. Ferro Corporation Company, USA for Industrial 8. 3D Foundry Tech Pvt. Ltd., Mumbai for Transfer of
evaluation of IR reflective inorganic blue pigment — intellectual property for casting filling and solidification
Leader: Dr. S. Ananthakumar simulation - Leader: Dr. S. Savithri

2. Noritake Co., Limited., Japan for Development of 9. Elixer Technology, Bangalore and Engen Consultants
ceramic adsorbents for gas and vapor molecules — Pvt. Ltd., Thiruvananthapuram for Fabrication
Leader: Dr. U. S. Hatreesh system/Tailor made models — Leader: Dr. Narayanan

3. Krishna Conchem Products Pvt. Ltd., Mumbai for rare Unni
earth phosphate powders and rare earth blue pigment 10.  SRF Limited, New Delhi for Microstructure Analysis
powders (Trial Materials) — Leader: Dr. U. S. Hareesh of Industrial Yarns —Leader: Dr. Bhoje Gowd

4. HLL Lifecare Ltd., Thiruvananthapuram for 11.  Regional Cancer Centre, Thiruvananthapuram for
development of colloidal gold particle (CGP) Research leading to product development and clinical
conjugated antibody system for the detection of applications — Leader: Dr. K. K. Maiti
Malaria—Leader: Dr K. K. Maiti . . .

12.  Institute of Bioresources and Sustainable

5. Arbee Biomarine Extracts Pvt. Ltd.,, Mysore for Development (IBSD), Imphal for Exploration and
Hydrogenation of fish oil and isolation of squalene exploitation of microflora from Marcha and soil
from Rice bran oil deodisllate — Leader: Mr. M.M. samples from high altitude soils for the production of
Sreekumar 2,5-furan dicarboxylic acid and selected industrially

6. Aasha Biochem, Kozhikode for Production of important enzymes —Leader: Dr. Binod P
bioactive components of fish oil — Leader: Dr. K. V. 13. The Faculty of Enginecering and Graduate School of
Radhakrishnan Engineering, Japan to promote mutual cooperation on

. . . . education and scientific research in the engineering

7. KS.CSTE and Vinvish Technol_ogms Prlva_te hnntqd, discipline for Educational and scientific cooperation —
Thiruvananthapuram for Partnering Academic Industrial Leader: Dr. Viiavakumar C
Research —PAIR —Leader: Dr. Narayanan Unni UL vhEy '

Patents granted in India

1. Patent No. 279467 3. Patent No. 283590
An improved method and a device for separation of A process for the in situ preparation of MgAI204
fats and suspended solids from wastewater reinforced Al matrix composites using solid silica
Dr. V. B. Manilal, Dr. Ajit Haridas sources - V. M. Sreekumar, R. M. Pillai,

5 Patent No. 280655 Dr. B. C. Pai, Dr. T. P. D. Rajan, Madhusudhan
Preparation of green colorant from mixed rare earth 4. Patent No. 284314

and molybdenum compounds and process thereof

as surface coatings
Dr. M. L. P. Reddy

A process for the detection and quantitation of
single strand DNA using fluorescent marker under
physiological Ph conditions - Dr. D. Ramaiah,
Elizabeth. K

| NIIST Samachar
JANUARY - JUNE 2017

Be like a postage stamp. Stick to one thing until you get there.



Patents granted abroad

Patent N0.9604859, US

A process for decomposition of organic synthetic dyes
using semiconductor-oxides nanotubes via dark
catalysis - Dr. S. V. Shukla, Dr. K. G. K. Warrier, Babu
Babitha Kunnathuparambil

Patent No.6101268, Japan

Dye entrapped sol-gel film based test strip sensor for
nitrite and a process thereof - S. Dhanya, Dr.T. Prasada
Rao

Patent No. 201480003400.6, Canada

A novel AZA bodipy derivative for the selective
detection of nitrite ions in water: a process thereof and
its application in waste water- Dr. D. Ramaiah, N.
Adarsh, Madhesh Shanmugasundaram

Patent No0.2014480002356.7 Canada

Semiconductor Oxide Nanotubes- Flyash and
semiconductor oxide nanotubes-metal oxide

composite particles, their processing via ion-exchange
mechanism, and methods for their recycling in the dye-
removal application thereof - Dr. S. V. Shukla, P
Hareesh, N. Harsha, Jose Manu, K. Remya

Patent No.CN 104736485 B, Canada

A process for decomposition of organic synthetic dyes
using semiconductor-oxides nanotubes via dark
catalysis - Dr.S.V.Shukla, Dr.K.G .K. Warrier, Babu
Babitha Kunnathuparambil

Patent No.Z1.201380007195.6, Canada

A novel method of developing nano-structured silver
oxide film based aqueous voltammetric pesticide sensor
- P. V.Subha, V. Saumya, D1.T.Prasada Rao

Patent No.6167114, Japan

A novel method of developing nano-structured silver
oxide film based aqueous voltammetric pesticide sensor
- P. V. Subha, V. Saumya, Dr. T. Prasada Rao

Lectures delivered by Eminent Visitors &
Scientists of NIIST

My science walk - Money makes Science and Science
makes Money - Dr. Riju Davis, Technical Project
Manager, HILTT Corporation, Germany on 4"
January, 2017.

Engineering supramolecular bio-hybrid and smart
nanomaterials for application in nano-bio interfaces-
Dr. Sabyasachi Chakroborty, Senior Post-doctoral
Scientist, University of Ulm & Max- Plank Institute,
Polymer research Germany on 10" January, 2017.

Multiferroic perovskites - Prof. Dhananjai Pandey,
Professor, FNASc, FASc, FNA, and ]. C. Bose
National Fellow, School of Materials Science and
Technology, Indian Institute of Technology (BHU) on
20" January, 2017.

Pyrometalurgical processing of minerals- Dr. K.
Jayashankar, CSIR-IMMT on 1" February, 2017.

Biocatalysis for bio-based materials -Using lipases and
novel oleochemicals for the preparation of
combination products from renewable resources-
Prof. Manfred P. Schneider, Emeritus Professor in
Organic Chemistry, Berglsche University in
Wuppertal, Germany on 7" February, 2017.

Nanostructured materials for solution processable
solar cells-Prof. Ra]an Jose, University Malaysia,
Pahang, Malaysia on 16" February, 2017.

Novel synthetic routes to natural products- Dr. J. S.
Yadav Former Director, CSIR-1ICT, Hyderabad on
17" February, 2017,

10.

11.

12.

13.

14.

Structural chemistry and biology from Magic-angle
spinning NMR- Prof. Amir Goldbourt, School of
Chemistry, University of Tel Aviv, Isracl on 21"
February, 2017.

Small-molecule mediated inhibition of microbial
cellular processes- Prof. Micha Fridman, School of
Chemistry, Tel Aviv University, Israel on 21" February,
2017.

National Science Day Celebrations- Dr. R.V. Jasra,
Senior Vice President (R&D) Reliance Industries
Limited, Vadodara on 28" February, 2017.

Design, synthesis and folding of sequence-controlled
polymer chain- Dr. Raj Kumar Roy, JSPS Fellow,
Department of Molecular Design and Engineering,
Graduate School of Engineering, Nagoya University,
Japan on 14" March, 2017.

Functional Aliphatic Polycarbonates: Synthesis,
aqueous self-assembly and biomedical applications-
Dr. Shrinivas Venkataraman, Institute of BlO—

engineering and Nanotechnology, Singapore on 3"
April, 2017.

National Technology Day Lecture- Prof. M.M.
Sharma, Former Director, Institute of Chemical
Technology, Mumbai on 11" May, 2017.

Locating intrinsically disordered proteins on the phase
diagram of folding: Entropic costs and Ramachandran
plots - Dr. Artem Badasyan , Materials Research
Laboratory, University of Nova Gorica, Slovenia on 9"
June, 2017.

NIIST Samachar I 3
JANUARY - JUNE 2017

If you would thoroughly know anything, teach it to others.



10.

11.
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Lectures delivered by Ph.D. students

Exploitation of Diazonium Chemistry:  Synthesis,
characterization and applications of metal
nanoparticle-linked organic frameworks and
nanographitic material- Mr. Prakash S. P., Chemical
Sciences and Technology Division on 2™ January, 2017

Design, synthesis and self-assembly of 3-Cyclodextrin
based materials for drug delivery and photo induced
electron transfer applications- Mr. Nagaraj Nayak,
Chemical Sciences and Technology Division on 2"
January, 2017

Self-assembly, organogelation and photophysical
properties of C3 - symmetrical discotic molecules- Mr.
Sandeep A., Chemical Sciences and Technology
Division on 2" January, 2017

Luminescent n-conjugated molecules:  Fluorescent
modulation of self-assembled p-phenyleneethynylenes
by external stimuli and its applications - Mt. Thirumalai
Kumaran, Chemical Sciences and Technology Division
on 2" January, 2017

Titania, titanate, and flyash based nanostructures and
nanocomposites for organic dye removal from aqueous
solutions-Mr. Manu Jose, Materials Science and
Technology Division on 11" January, 2017

Design, synthesis and study of the self-assembling and
luminescent properties of some 1,3,4-oxadiazole and
2,1,3-benzooxadiazole derivatives- Mr. Rahul M.
Ongungal,Chemical Sciences and Technology Division
on 17" January, 2017

Fluorescently labeled carbohydrates as targeted tumor
imaging probes and as pH responsive gelators-Mrs.
Shimi M, Chemical Sciences and Technology Division
on 17" January, 2017

Design, synthesis and photophysical studies of
Diketopyrrolopyrrole-based small molecules and their
application in bulk heterojunction Solar Cel-
Lakshmykanth T.M., Chemical Sciences and
Technology Division on 17" January, 2017

Production, purification and characterization of chitin
degrading enzymes from microbial cultures isolated
from coastal environment samples- Mr. Karthik
Narayanan, Microbial Processes and Technology
Division on 20" January, 2017

Meso-n-extended Bodipy derivatives:  Self-assembly,
optical properties and applications-Mr. Sandeep C.,
Chemical Sciences and Technology Division on 20"
January, 2017

Phytochemical investigation of Sygygium cumini seeds
and its impact in ameliorating life style associated
diseases- Ms. Syama H. P, Agro Processing and
Technology Division on 24th]anuary, 2017
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Magnetic nanocomposites for organic dye removal
from aqueous solutions - Mrs. Harsha N., Materials
Science and Technology Division on 6" February, 2017

Studies on acrylamide in foods: Effect of precursors
on acrylamide formation in real and model systems-
Mrs. Shamla L., Agro Processing and Technology
Division on 22" February, 2017

Phytoconstituent studies of Palmyra Palm (Borassus
flabellifer Linn.) Sap, its value added syrup and process
optimization- Mrs. Reshma M. V., Agro Processing and
Technology Division on 22" February, 2017

Self-assembly and properties of low Bandgap
Diketopyrrolopyrrole derivatives-Mr. Samrat Ghosh,
Chemical Sciences and Technology Division 23"
February, 2017

Investigations on graphitic carbon nitride based
semiconductor heterojunctions for photocatalytic
applications-Ms. Suyana P, Materials Science and
Technology Division on 27" February, 2017

Structural changes probed in polymer-solvent systems
at molecular, crystalline and lamellar length-scales
during crystallization and phase transitions- Mr. Shaiju
P, Materials Science and Technology Division on 6"
March, 2017

Highly dispersed polypropylene/layered double
hydroxide nanocomposites: Preparation, Structure
and their Properties- Mr. Baku Nagendra, Materials
Science and Technology Division on 6" March, 2017

Magnetic, transport and magneto-transport properties
of perovskites La2TMnOG6 (T=Fe, Cu and Cr)-
Jasnamol Pezhumkattil Palakkal, Materials Science and
Technology Division on 8" March, 2017

Design and development of novel phosphorescent
iridium(III) complexes for lighting and sensing
applications- Mr. Bejoy Mohan Das. K. S.; Materials
Science and Technology Division on 15" March, 2017

Synthesis, characterization and photoluminescence
properties of lanthanide B-diketonate complexes- Mr.
George. T. M., Materials Science and Technology
Division on 15" March, 2017

Visible light excitable Eu3+-3-diketonate complexes:
Synthesis, characterization, and photophysical
properties- Ms. Usha Gangan T. V, Materials Science
and Technology Division on 16" March, 2017

Exploiting noncovalent interactions for the
preparation of quantum dot-organic chromophore
hybrid nanostructures-Mr. Arun Gopi, Chemical
Sciences and Technology Division on 20" March, 2017

Total synthesis of glycolipids of biological significance
containing aza-sugars and structure elucidation of

Take a chance! All life is a chance.

The man who goes the furthest is generally the one who is willing to do and dare.



Uttroside B total synthesis of glycolipids of biological
significance containing aza-sugars and structure
clucidation of Uttroside B- Mr. Jaggaiah Naidu G,
Chemical Sciences and Technology Division on 24"
March, 2017

25.  Fabrication and characterization of functionally graded
metal and polymer composites by sequential and
centrifugal casting techniques- Mr. Akhil S. Karun,
Materials Science and Technology Division on 27"
March, 2017

26.  Value added products from agro-residue-Mr. Nishant
Gopalan, Microbial Processes and Technology Division
on 3" April, 2017

27.  Metal nanoparticles/carbon quantum dots based
electrochemical sensors for selected biological
compounds- Ms. Shereema R. M., Chemical Sciences
and Technology Division on 20" April, 2017

28.  Synthesis, characterization and optical properties of
blue and green inorganic pigments for coloring

M COlumn Dr. Rakesh K. Mishra
Y Photosciences and Photonics Section, Chemical Sciences and Technology Division

When I was asked to write about “my column” for the NIIST-
magazine, | just was thinking about some of my very first
memories about CSIR-NIIST. It was Feb 2012, when I along
with some of my friends started our journey for the CSIR-
NIIST, Thiruvananthapuram, Kerala (God's Own Country) to
attend a RSC-CRSI notational symposium. We all were very
much exited to be here and nearby places. It was a great
conference, but we could not get enough time to meet
individuals and explore the lab and we returned to Banaras
Hindu University without having any idea that soon I'll be back
again here. After reaching there, I applied for DST-INSPIRE
faculty award and after the result declared I started to explore
some institute for joining. Then I found that CSIR-NIIST is
the best institute of my interest. Although In spite of having
some other opportunity in nearby places I chose to join here
and Dr. A. Ajayaghosh, has been very kind to me accept me
here and support my research career at CSIR-NIIST.

This was my first introduction to any CSIR lab and I was
unaware of many administrative things but I found a very
cooperative, efficient and approachable staff and scientists
here that made my things easy. During initial days, 1 got
invaluable help from the all the scientists of the institute
especially from chemical sciences and technology division. I'm
very grateful to Director, CSIR-NIIST Prof. A. Ajayaghosh for
his invaluable inputs in all the respect. Initially I faced some
problem as it is common to a person coming from extreme
north to most southern part of India but soon I started to love
it. In a little while I realize why this particular institute is
progressing very well?  The kind of interaction and

applications-Ms. Divya S., Materials Science and
Technology Division on 24" April, 2017

29. A modeling architecture for data analytics in systems
biology: Simulating the ErbB signaling pathway- Ms.
Arya A. Das, Environmental Technology Division on
5" May, 2017

30.  Chemistry and applications of a few tailor-made metal-
organic materials-Mr. Rahul Dev Mukhopadhyay,
Chemical Sciences and Technology Division on 8" May,
2017

31. B-Cyclodextrin  facilitated donor-acceptor
supramolecular self-assembled systems for charge
transfer and electron transfer applications-Mr. Sumesh
Babu K.,Chemical Sciences and Technology Division
on 19" June, 2017

32.  Studies on development of Mgb2 superconducting
wires for cryogen free magnet application- Mr. Rahul S.,
Materials Science and Technology Division on 28"
June, 2017

cooperation between the scientist and
students is an exemplary. Especially I'll
admire student communities for their
seamless interactions and cooperation
to each other in all the respects. The
research programme, interactions
with top most scientists, working as a
team members at various occasions
gave chance to sharpen my skills,
manage research problems as well as team to address the
problem timely and efficiently.

| ——
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There are many individuals engaged in very interesting
research problems that are reflected nicely in this
interdisciplinary institute, and I was always happy to learn
some new important information. In addition to learning
research skills, I enjoyed a lot on the playground while
participating in annual games. Best thing is the culture; I came
to know many interesting things about the new cultures,
environment and simple living nature. I found that people are
very polite and down to earth after getting higher academic and
administrative position that has been a very rare thing to
observe these days. Every year ONAM celebration always has
been very special in NIIST in the way that all the people
cooperating and enjoying together while participating in lots
of cultural activities. In summary, my time in CSIR-NIIST has
enriched my life in several ways. So far, my journey with CSIR-
NIIST, Thiruvananthapuram has been very exciting, and I am
truly proud to be a member of the one of best institute in
India.
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gfaem ¥ FiAAmEt T=1/FACILITY AND INFRASTRUCTURE
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X-ray Photoelectron Spectroscopy Facility
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THR FIEIgeiae TIaErEhi! Giaen: Ser 8 23 75 2017 &t Hew =, daw | 5000
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TS FA &1 ZHP FeAar-120 ¥ 500 et Afcwaq & agHE W H W (3H-91)
ToreeTooT off foharm ST WehelT € | I8 ST shid fehe0T (<10 pm & 300 um), Aot ==t (128)
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X-ray Photoelectron Spectroscopy facility: Model No. PHI 5000 Versa Probe Il was
installed in the Institution on 23rd May 2017. This facility will augment the characterization of
materials in particular to the surface chemical analysis of organic and inorganic materials.
This provides the chemical state information from surfaces, depth profiling of thin films, SXI
imaging and mapping of elements. In addition, in-situ analysis can also be done in the

temperature range of -120 to 500°C. This instrument is equipped with monochromated Al Ko

X-ray source with a focused beam (<10 um to 300 um), multi-channel (128) detector, Ar gun
and lon gun for charge neutralization and five axes motorized sample stage. The solid
samples in the form of films, sintered ceramics, foils, polymers etc. can be analyzed for their
surface chemical nature using this instrument.

| E TASESRTH FAER
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TREHR Td A / AWARDS AND HONOURS

TN HEATEET RN /
OFFICIAL LANGUAGE IMPLEMENTATION AWARD

e TR SIS HE-ag- Gt ot TE & FUgsEsR-TAsTEemEuge! &t a¥ 2015-16 & IR
% GIHR Tl ISTHTHT =T o BT o (70 FET FASS HIACT O HaT T2 | TSI ST 3R SISl JHToT
o3 fTeh 25 3116 2017 i WA gRT ST S et TEaTe & qH FHRIE o R fEdiRd o T |

CSIR-NIIST has been adjudged by the Thiruvananthapuram Town Official Language Implementation Committee as the
2nd Best Office in implementing Official Language Policy of the Union Government during the year 2015-16. The Rajbhasha
Shield and Merit certificate were distributed on 25" April 2017 during the Valedictory function of the Joint Hindi Fortnight

Celebrations.

TR | ISTHIST 2kt 3R Skl JamT o
TEOT Sl gl S TH. AT, TR - SRR
Smt. S. Sobhana, Administrative Officer

receiving Rajbhasha Trophy & Merit Certificate
from Shri R. Preman Dinaraj,

Principal Accountant General, Thiruvananthapuram

HEIT i fguTet afreet “gasmgenduaet TR’ & fu qeeer
AWARD FOR INSTITUTE’S
BILINGUAL MAGAZINE ‘NIIST SAMACHAR’

fTeaaRE TR ST T G B e HCHSTER-UASTESEUgS! ot fgurst ufesr
‘TS FAER” & a9 2015-16 i TR G AR ST B T | ST SR ST T 9
ﬁmﬁ;—rﬁww%ﬁwﬁ SHEAEF QAT R ST G st TEars & HIT GHRIE o 3R &A1 25 37
2017 =t faaia |

Institute’s biingual magazine “NIIST SAMACHAR” has been declared as the 3rd best journal by the Thiruvananthapuram
Town Official Language Implementation Committee for the year 2015-16. The Trophy and Merit Certificate were distributed
during the Valedictory function of the Joint Hindi Fortnight Celebrations on 25" April 2017.

ot TR, U fERIT, WHH HeloiameRr, faeaaRe ¥ Ja9s
UFTehT SRl SI0T o ST TSTHIST M TR

T WEIOT U TET I gar shet

.. T 3ol fowdt sttt

Smt. Lathi Devi K.S., Hindi Officer receiving
Trophy and Merit Certificate under

best journal category from Shri R. Preman Dinaraj,
Principal Accountant General, Thiruvananthapuram

QU |
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HA ST gAT AAH GRhR-2016 /
KERALA STATE YOUNG SCIENTIST AWARD-2016
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Dr. Vijayakumar C. Nair receiving the
Kerala State Young Scientist Award from

Honourable Chief Minister of Kerala,
Shri, Pinarayi Vijayan

IO faa guriE-2016 ¥ wieee Wi & fow uger W /

FIRST PRIZE in PROJECT PRESENTATION at INTERNATIONAL SCIENCE FESTIVAL 2016

To=T T2 WRnfent & A

HHT Hfee Tl S T ¥ RERR
T It gU S AT ST

Dr. Nishanth K.G. receiving award from

Honourable Union Cabinet Minister for
Science and Technology Dr. Harsh Vardhan

Wl Eiae, T T THRUT HAed, HRT TER | 6 af WL BEHTh R /
6th NATIONAL PHOTOGRAPHY AWARD
The Photo Division, Ministry of Information & Broadcasting, Government of India

TETESEURE FAER
-5 2017

GO 9 TEROT & AR T3 S Skt g @
TREHR T Yt g & ArTsifang

Shri. G. Nagasrinivasu receiving the award from
Honourable Minister of Information and
broadcasting, Shri. Venkaiah Naidu
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BEST PAPER AWARD
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Jerin K. Pancrecious

A TR % felu Hecqul 3R
MR G R AL GO - AR,
&HT, ' 9-11-2017/National

Conference on Critical and Strategical
Materials for Advanced Technologies,
Munnar, Kerala, March 9-11, 2017.

Uit T TR IRA-STIH g ST,
faeamaqRy, YR, 31 sHeRt - 1 %Rt 2017

/ Indo-Japan Joint Symposium on Polymeric

Materials, Thiruvananthapuram, India, 31st
January - 1st February 2017.

Deepthi Krishnan

fomt @t o7 T digh WX Bt gidl &, W A% HF Uigt 57 Wgt Torar 8

HAYS T EHR /

BEST POSTER AWARD

FAel W o

Ulaeto Sarah B

39 WAt % felt Hecagul 31k 9mRe
I R I T - GAR, e,

9-11, 2017 /National Conference on Critical

and Strategical Materials for Advanced
Technologies, Munnar, Kerala, March 9-11,
2017.

THfed W 3R ST W STARTE ™
e (srEduaTsieaT 2017) 1-3 e
2017 - @ER, 9Rd/International

Conference on Magnetic Materials and
Applications (ICMAGMA 2017) held in
Hyderabad, India during 1-3rd February
2017.

ST, TH. THERT
Dr. M. Vasundhara

THEESETEE FHER
STa-SF 2017
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LTh FHTER/Staff News ufatTatwat

Deputzltions
1. 7. & mred Fufad, Ta 3 7 27.01.2017 & 10.02.2017 qe siaee AR Suwd i fueia geam aiasm & qed
TfeReh! f2T o1 <R feha |
2. 2. foeig Ot ST = Se-Siem araust fhenaiih T e § 9 oin o fetg 10-13 37ier, 2017 o SR geAtden!, fhets o1 SRT
fomam |
3. 2t % A1y TR, <. foig O SR SF. TR, Ay T STEUwSTE Siei SR T | e & fofg 21-24 w8,
2017 o IR =0 o1 IR T |

1. Dr. K. Madhavan Nampoothiri, Principal Scientist, visited Mexico City from 27" January 2017 to 10" February 2017
under Bilateral Cooperation Project of CONAOYT & DST.

2. Dr. Binod P, Scientist, visited Helsinki, Finland from 10" — 13" April, 2017 to attend INNO-INDIGO call on
Bioenergy Kickoff Conference.

3. Dr. K. Madhavan Nampoothiri, Dr. Binod P and Dr. R Sindhu visited China from 21" — 24" May, 2017 to deliver a talk
at 2017 IFI BiOP International Conference.

HaTfgfaat / RETIREMENTS

2t g &t geean fueet 37 NHAR
Shri. M.M. Sreekumar Dr. U.T. Subramanion Pillai Shri. Sasikumar
T AFh/ T AFh/
Chief Scientist Chief Scientist Bearer

TAATEATEUHS! W TATACRIT/ TRANSFER TO NIIST

S
A

f

2. %. FAYET, 9. ATh

(3METHUHES, YEAER W) (ﬁléa“ramaqﬁ HNpel W)
Dr. K. Jayasankar, Senior Scientist Dr. Sreejakumari S.S., Scientist
(from IMMT, Bhubaneswar) (from CECRI, Karaikudi)

20 St 2017
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ST, TH. G/

Dr. Subrata Das, Senior Scientist (Waﬁﬁﬁﬁ%qﬁw) (F Wa;ng-{)
Dr. T.P.D. Rajan Dr. M. Sundararajan

(to Principal Scientist) (to Senior Scientist)

fer / OBITUARY it dt. QE/Shri P. Soman (1957-2017)

o Of | 1 e 17.04.2017 &1 g3 | o faeeaqzd % §o1 Mot &1 9 1982 F
TASTESEUHR! H ¥ 81 71T | G o FH & TATenel e 9 1(4) F & A FH R © I |

Shri. P. Soman passed away on 17-04-2017. Hailing from Thiruvananthapuram, he joined
NIIST in 1982. At the time of demise, he was working as lab assistant Gr. 1(4)

Glimpses from NIIST < / Patron
(RRL Trivandrum) history . U, A, FrE, T

‘qq‘g‘é{mé‘@ﬁ (WW ﬁwa'll'{q‘) Dr. A. Ajayaghosh, Director, NIIST

e WiHfT / Publication Committee
<. . i/ Dr. P. Nishy
2. &t et/ Dr. Deepa Balan
<1.gw. ag=rr/ Dr. M. Vasundhara
et Tt 2=t &.0® / Smt. Lathi Devi K.S.
it .. =i / Shri. C.K. Chandrakanth
. SR.Tw. weur 7wt/ Shri R.S. Praveen Raj
2. 4i. fraw/ Dr. P. Nisha
Sfiwet fawan warg / Smit. Vijaya Prasad
it fawy 7R/ Shri. Vishnu Gurjar

wermE / Photography
it 5. Awsiftarg / Shri G. Nagasrinivasu

Hon’ble Prime Minister Sri. Rajiv Gandhi observes the demonstration of the
process on ‘Life extended leaf thatch’ developed by RRL-T during the
IRDP exhibition at Vizhinjam, Thiruvananthapuram in 1985

A Newsletter published by CSIR- National Institute for Interdisciplinary Science & Technology, Thiruvananthapuram
Contact Tel. 0471-2515226 Fax 0471-2491712
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CSIR Touching Lives

(¥
()3 @tz St-va o= aqaﬁ-agzonﬁaqaﬁ:asmmswmaﬁwww
< o ST HSATAT TR VTN STeTd g3 WTHSMER-TASTEINETTE! i
2 %"“imwﬁﬁ Foueh e e TR AT 1 18 = 9% AT ey
F H I 31T G § | TISTESMEuS & 3R Ug € v, e,
) S SIS TS i et si T R R F e @
EiEAGIE S et it SEf S R e W W g
06 == e, e e i o S
FEAOT GEE H WE
10 wme TS T 3 et A1 g A e & g i, e e
11 = ) TRl ol TEE o fely AR THUGUHE Qe S, et g 9 SEi % e ey a7 % e 6
S SHERY 2017 i 3R TS < - e S T TS 15T | UF3ehT & 3 375 | &7 6 SRt 2017 &t
12 wsew ST 3TR TS ST - TN 93 TR ThTET SO ¢ | hieT oh T Jeawt off fommrat fosta = 3R
Ug < - JENT 9o 1 3T [hAT 3R AT T8 T <. WRT A6 7 et 797 (e 941 6
13 =wem T TEw ol 3. TSTTet i Sureafd o e i STeHetar i | Ui & T o o fow % Fo
15w wtem G 3R 39 1A & IR TS & TeATST IR A TeRTeT SreT 71 €1 TRy fordt o shenfient
HTASHHT o gaRoT o folu, FHuar eaRt dearee www.niist.res.in ST 3Taeish Y a1 g9R STEEH
16 = gfen ST SR ST TehT AT Q Hh e |

17 TR T WW%WW%&WWWWWWﬁﬁW%ﬂgaﬁ?

20 = UTThT o 5 3ieh o THY T YehIT9Td i o folT & Gureentd 219 <hl off €=1alTs 3T |
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HTEATTAR-TAAEATCUHST | FHII (TR HIEAHH
TUHAEHR-TASEETHE! STk T SR STTHE TS (FTHMER) FRT T I TATRICATS | & U & | {Tset $5
T, A GETe [T & foIT Heeaqul Fe 3 % W1 & Qi ST [UTE aTet JeheT, U Tehicrl SR e Wit gediaRoT o
T G IS YT WOHSTESTR TATRCATST & 9 Ueh o &9 § foeh G g7 € | THSTESTEuHe! oht Hie GaTe e Ueet o e & 9 1,

feAfeRad Tee]st TR T 3 STeHTate SHIOTTS UISsIshH 9% o {57 &:-

o
"
ym‘ G g
y Nl- .
TSI T ATH araty Hiet &t gEn vifates Frgar
ToATR I HIZSh I 3 TRy 24 15 ! / TR / SRZHERT H o Taw
THrTeRT ST ST deh (THHIETERIEN) TR TR / SRgHER / Tafes
T T AfeTeToT it | fewtm
fegeINUTTereh T s 3R 24 15 THRIA foT / SAeniTen Tare fore o
SZHEI Aehrieh (TEreEeh) e it et / hfeene SSiitrare # fewtan
3G 37T v (THUHE) 12 10 ATk e, STeT Seifent, Tt off oe®
e EER ARk e e Ve e WAS CRES | DI R e
PO
TR R HIATHR Gl 24 15 forsT= / sireifirent & wTeeh
TRT : TR TR o= e
AT ST TR T S J0Terl 3 8 15 THRA [T / ST Tare
fereeteroT - STt ST T ot / frert forary o sftowret a1 wwepet
Se-TRE ThAR 12 were 10 ATkl /STel SeiiTent/ et off oe®
ey fomg o < vt 41 79/
el A AR | fewiar

Afers TRt & 70 Fuar qus #3: €. ut. felt, aeeaswal, sive faee wEwe,
W : 0471-2515293, WY.: +91-9645086468, $-wet: sdp@niist.res.in




wRieeT X faveraor Har ¥

HCHSEHR-TASTESETTL!, A o SR TR, DA, STEH ST, T ST 3R JeAHAT o {70 G107 317
T WaTd YT YT § | TEA & U 3Teid URsh Uel STeaTef-ieh e aret fefeiad foeersoneres

SUHLUT STAH & |

o I VoM ZMOMEH  golgei  HISShIEh
(TIANEIETA)

o Sl femte Tae-Y Segren faveror (Teuus)

AR ST wfRieeRdr, 99 =Tetehar, fafre
TTHT 3R 2T 91T |ied) Tl ATIAT =T

TeR-Y fetharter (S epiereher)

b T ST Th{-TT TeAeie HIEhIehid! (TERTH) o y-repr-% Febereintien
* TR BRSO Sk (TR o U e TR feiERe
* THURSR SR A SR . TEEY uhEif Wit faveso
o wifaer gufa a9 wonfert (wEr SR S A, w (ZETFHARTH)

T ! W01 U faversuneTs giaensti 13U S % 60 s5g% FAh Yo, A &l aris 37 &
faaror & fotu a1 ot Ja@Ee WWW.niist.res.in 1 STaeieh & a1 SWI® JeT & TH-=gs & JUsh |

Siféres STHRT & 70 Fuar qus #3: 2. & eRFWT Wee, Huaae, T AR favawueTs War wa g aete qen v,
Qe Y o |, el fame qen Hienfitnt g, SueegeR-Tea siafaudt o qun sienfet S, fThead e uie,
faarauRR-695019. ®IF : 0471-2515330 (Fraierd). W : 0471-2491712, 3-He : khbhead@niist.res.in

Trsmamugd! & aR T < v, 9, T e #iik
I HTISHHT Rl STl o STIEY 81 T ¢ | STifTeh Hfaemet 3R
R T TR S Tehfse e U s MRt o foehrd, e
i 3T T T e 3R 3Teh TRt seioRoT 3R sifgeh ot
HTEFTAHIOT i TRE TASTEIETTL! = Teet & Gg hl aI5et [ 8 |
= ST H, WIUgeEeR- e neuaey, foe. | oot fed & qEi
T & foIU SR THUHURE Hied T, Qe &6 9 SE 5
Y TS M o o106 SeRT 2017 i Uk o 3R e < -
R I3 T TS TR | 397 o Taferst st & e <k wiaftea,
3R 39X JAMT 3R U S A3k § 91T fora | et Hi iR
fafier &1 | &1 6 SHeRt 2017 i 9 S5t 33HTe THARTE IE gaTl |
A o A T ot TR fasiam = 1R U <1-32T dosh o1
SEETE fohaT | e T ToeT | o A1 Teet 4 3. rare
! AT H AT U T . WY AR A IS FARIE i
TR |

AT EHAT 3 310 3 9N § 397 % foaehrd o forw

SR 1T &1 8 T =7 8 &, 37V 3779 ToAd @ bicTy aeiy &, dl 3 Jdar Jiid &)

3R Ug S-3UN TS I TEvIHdT W YR STl SHH
A A T MMF Y F e FRfmeral R Scmsi §
TJFTROT TR AR 52T, S hefet Sefore formast, SFEe ue fohr
TEIAT 3R S o G & T § | SRI Sooid [T ok foshiaa
90 A 3R U SI-3NT TSae R Tcatush & fgar s €, 5 foh
IR H TTh! FHHI € | FEIH AR S el oh 3TR TS SI-3eT TTaaie
Y P TR W GHTST bl T3 ol & AT 116U |

1. VT 4R 310 T W07 § T Sreifireht 31 Fafehea
ST o & § fafve Weifimeh! Famaai TR JehreT et | 3
AR U St ST | D1 feRTet o =7 ST W 319 FeIat =2k o |
T fora ot SgTe 39 & folt 3R 9IRA & A= o o fou
B TR Fl 3ATH TR TGH FH o 70 fo1eq o sreee ud
TorhT AT o Q1Y TS S o AU 381 ST b ST 37 T
T T | 3 TR SRR FRT SE 3eara (1.6%6) W 7ot
ToeT =3 i 378l el I IR | TR Us & 1 75% Hal TR
gRIfo At €, Stafer NSt 3o o SR Ug <

mmm@ﬁ HAER
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U T &3 I ST FRT fored T & 3R THR AT IR haet 5% & | 32 3@ % R R =
3R RITAT T FATAT I §U FHIST Sl WeTE & 7T 3R R o foehr o feTu STeamyfe TareR &t o
o foTT S9TehT Bt U TohaT | 372l ohiel o S e H YR AT (e qeH i Ueh T 9% S i
STOT TS <Rl ot ek TohaT |

i 31 SISt = 319 STS0T § 97 o 37177k faehry o feTu S ud
TorehTa T ST o WY TSeE i STl W SR {547 | 36 el § Traferd
TET T T Y gU STUH i FgTal 3 o [oT0 et H Sucied HaTeAl &
TR ST R SR fgar |

IZATE THRIE % a1 TehI1eh! TR off | T e <. . srsaem
F IR feofoRTt &1 | HTHaTEaIR-TA3TE SSUae! o i STIHeM Ud faeh
P TETHIOT TAT TTTERT THTT, ATSSHITTIeT g qe Seifiest TrT aer
TATEROT FRNTTeR! THNT & WAl = 379+ Tefed ToHT o deheiehl gTgeiee
T AT | STHYE AT 9o SFauE foe & Afamr 3 See-SenT
TS i Rty WX foraR & e | SF. At auT, IS T St = 70
Ui o $edfded T i AR far| 3R Us -39 d93% SR oT
TR AT R EEAER T T |

T |9E, . AT 9% T e T T ot o7, TS T Haree

SR | 3T Uit 7 7 fedt Bl deheeRl o HeH W SRR o | ST A 6 oy
SHYH TS o faanT 1 SRT AT SR THRTEREuREt SoeitS / Aoy [/ 3eg /
SHATATSTIST / TTshaT Sht TGEHT 3BT FARTET0T Tohal | SEiTT Wit = ST el forehry i3k oht e
T IR T & G A1l TSeeT | ST B =<h ot 3R F3 Hui-ai = TSee & foIu gueiidr
foeaTet fofarm |

2f. IUSAT FEERT
fafeear & & fawga ate
ﬁwﬁt&wa”rww

SR, TAE To=i qer SrRhifient T9mT

U HfeHeT B 7 D7 GIeT G St T H U FHR 4 SToqrd [5get & del & q10
% QI T HIEeHINHIT | Fiehd gU, TTEl %1 T e gU 377 [ty 32 8o e qar R &
&1 T o TEaTe U SAI5H1 1 3T 57T Gohell 9T | 3991 GRTl & 1o70 38 ST Sl i g
1 TET <, BT €17 & [o7T F1E 577 GRT T8 o, g STgITeh ST 81 & SR 37 I F1 THIET
X P 70 HIE GeHHT GLE FeT &1 37 U T ST 7Tl o, ST 7 fafehedr srgaerT 5 #ig o
YRAT G5 1 GEE &1 9T T6T ST T T [T e, Tl SR Braiee] &7 S o7 5
HIZHY T T8 FeTeh TR FT F&l o, ST I8 3T(e 15 91| SHHT o787 U Ut SART T
ST T T 9T, 57 3797 Tl SeTanga i AR ST o7 | 89 351 7 37 9e %1 5T 7 1397 377
Te U1 3el G 1, 571 &2 a9 & (70 GeR=Teh S1HRT HATSIR & (670 Je Silfd &7 el 37
n o7 | T8 STIHY ST J U TET=R1 T |
IR U < A 955 § IR g T SETERT & S T 1875 | IR & STHeTR | gaT o, Sfef A fudr et
feoifeet et gu SETERT TaT TR Y79 o WY U SRR ¥ SR AR A TR Y J9 B HeRe o | SRRy %
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IRER St U ST o JEa el & GIE e | ST I STe
off | T TIMER BT, SUST, TUTas a7 % fold TR gU 3K a9 1893
7 yfafssd gett Herfermer | T § =ie Swiol st 3R alien § iy
T W B W ATEed WUl Useh § G [ T 39 q9T
FRTERY = TIOTAR 9 Rl STOHT HEcaehiell Sl I8e 1 hael forar
3R TG 3T H IR UISHshH o [eTT UATSd shieisT, ShicTehTal
o it & T, ST 9@ 3= au 1894 § S de S 3y e |
e Y T 37U T SIet T9aT ST HIcTehTal Bighel shictst H ST
&1 7T, S8 @ S oy 1899 H Afefar 3k Tt i feuit # eregdme
o TR SR e 1902 # ey 3 Afefa (wHeh) feult ek 1904 #
AT T SHITRIST o Hifcqeh- T 7o W Rt | droeer
T Y | 39 X T =i hEeT Gori 3R Fafhean F oy @ e
I o ol Teda 3R Hehelle Teeh & Gt fehar |

I QTS QX YA % SIS, FETART F Rl AfEeher ot |
G & T H IR FIeT I HEHe [ 63T, Set 38 Aieshel Rad
T 3T T3 | T A% FeTaRT oy 1905 H ShicTshre o hrfelel
Tfewhel et o Wbt o €T § YA gU STa1 S8 37t 20 I8t qh
FHTASR o 7T Uidfas & 0T T M AR FRd T | HIANR
TER o &Y T hTel T o FTe Tehe BT € SR SeATST 7 i T Tk &l
AT &1 A 1870 F AR T Tee Thid 3THH F g7, ST a8 o
ST TR [9eR | et 77 | 384 31R $Heh 15 o Wehldl = oRal Sia
T 37T T4 | 3T o e TMid IX TRE ¥ Y & T | HIOSR 6
T IR 7R AR 2TEXHIZeh ST T | TTehT 8 SoTTST bt &% &
off SR TG T ifted & 1§ & 95% "R ME Ay 1915 9 1920 deh
THICATSIR o TS 3 ToTT Ueh 7% a1 i ISt H Sa=R + TeheT [GH1T 58
Hehed o Q1Y 1A (AT | HHeeT AT B Ueh B1 ¥ TRIE HH °
IR ST I 1 TR, T 1 SR, Weh T bt =Te7 AT fersTet ot
Tod STt TRt GraEmd ff T off | SRRt J At & YR § I TR

feformm e ah

[T A IR, T AhAln! SRR
T TR qT SRR T

H fRaT| SO SvETEEr & SiieE i
A T 37k Wi Sl 3T A 37k FAEe
S TEr| 1919 § 3= Hherdl glidet
F T I HEANR & G TH
JIAeeAr TSI &1 Ol =, o8 =i
i feeamres A ) a 1923 &%
FASR 3TER & faw 1.5 am gRar
e 1 TR TS Wi o
3R a9 1925 T g X 10% & = off 3R a5 1936 =1 7@ 7%
off | T T SEHTET halel TR deh &l HTHT el [ShaT T &, et
% oS | T, TR ST =0 5 Soherargersh fets T | e 1929 o,
Tofeer e & ded a9 9RA ¥ TE=-1Y 2R Ueel § & Qe &
foTy Aiee? PR & forw (1913) s &7 T 3R o oo g
WEHR o TR foarg o & | Taferear e o Hisel bR o foru
qRA 9 AT ATHH T GoaTehT i o feTT TSI SThIGHT o &
TEE@l i AT AT | AHRT AT € g T SEERt 4 3K 3%
AT ReammIEa Sl @ISt & foru faeg o i fafshedr RERR & forw
foraR feranm S Tet o | guivaeer, 1929 # et w o= wm %
foru frfteam Stepam iR W thelteh Tieis &ufhd i Aiee
TR TS T M0 | FRTERT & A1 W 3 3R Spse A= o | 3
Teh =T SIAR] %! TgE e aTed Teel AT §, S 379 38k A ¥
ST S €, SEER! AemEEES | 99 1935 § Whel S ifehet
TS, AP H 9RA T Ugell Th Sieh TS I & [T o
SRR 4

I TR T SHRT 3R T8et Th sieh shi T 1 ShiSe, TMAS hig
3T R Tafehed Seehal Ta-T ST &ifet el foha g2t & |
ETetifeR, 39T W, Sf eraR i forrad foegfa H s g2 €1

FT9 T I feifdaes | e Sa- A aie foheerd
FAFLIANGS HT SUANT FHIA g AT U HUTHET AT

TTCHh HIZShIECIaR2 eh STl ST H THel TRee o TROTHEET 3eqs Sl
AfTeR St STETAHATST i IR I o TIT Uk 3= F9TeT 3R TRy gfee o
TN A4k W FHol ol ScATe 3R HSRUT FAHE IIdTss! bl JT €1 T8 SUHIRRT
ISR § SIS W i & 3R TAR 3 e & & Tee] T IREH R €|
T URYE | TeiTioeed % Toiagishiehol sAaeR 3iR HeTshell U G =07 &t
AT IHaTel T WM 3R WishATe T fesied iR foshr sTewas €1
TAFIATEICeh UMY 3R 928, R 3R TFaR Setl Yer0 & fou v
TIHT T YT & | TATem- 312 a1 Heot / Hedt 2legee el § Sel seRar 3o
TSI T & WY Sl Fde T A €| 39k ol ek Seiagiomsied hufdey
3T VTR S o T Soil (ele o [oTT TeTH € | St 3R Seiagieneicsh hufdey
o TS 701 Jeh G HUTFR ST =11 - TeTamt 3X, o0 Shide, T 3R oo
eTefere uiare yonfera & uifed SHigemr ST e |

T G VieT Ak P F G F 3T G ARG BT 8, TERT F1 gl F & Bl 3T G Tl
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ST SR STTAFh T Feeet 8161 &1 | &A1 ST X &
&, it o 370 Weferd AT o FRT TR & fold 7 T 3R
T AT o AT U2 Terad ST Wt & feft Ueh W@ fashed uge
HI & | Sl GHTET o SO 9a 3R STFNT 6l 578 T Seqa TR
TG, TSt SERT 37T | g TR T W 7 7, 76 o1 & fow
TSRO Fq § G T o AN W SATSTheT gd ol &l el € |
THARY I A Bl &7 A & foTT qareRoIeRt §RI SN di e
e & - e o U I HH BT, THAET 1 G ST HEAT 3R
3TATYTE URTET T SUANT SCART | URETAd AT | 3Mafeh fefeae der
fefdere Tsheet & ISt 70T 3 WIS o |1 ST fofeas e
(STEUCHITE) TR & Uk S T 1 (70T fohan S & 1 3 37
T ik H AT SRR ST sl i g6 Hd €, ST goifdeeh
TS % HeTer, TREe 3R HeRl % 6T 3Ug Ueh- STt 3T
STREET AR TG A €1 AP I TR faed ot &
SR & {oTT dehfcdeh, Y ST dTell, TaTaRuT-3T el doh-lsh i
qoAreT H ¥ | 78 RO1E Uk 21 Qe : iy 9 feafdare (Hiuuaue);
ST <hIS] ST & ST & SUAK Ueh HeRT ST &, ¥ Z[eqa 3Tafh
ferferere fFeeeia geiereicse st dart 3R Sua & fou us sifgda
FASHT T JUA FA §1 FHH AT ¥ HSMIGET  SEa
e fifde fFee (dureméuadh) = qar fear o) ot
TRl FRT STl TR 3R Tafdas fohectia umeen SuiaRoT i
3T fonaT | T foifaas TSheeelia 9ae 3R 3chte areishal A1
gfaer % o0 375l dfehd R fesred ™M § | doasTEuauadr &
JUTHITTR SR g3Teiiush Wewm & favelsur 3 33 WYHR 31X
e TAHTT Hi IURAT YRR 8| HEERY FEA SR
TS T UGN Xk GUAT R HuRFRX dgR fRAr T 8
ST Sl SoAFIcEed % w0 § aeriqa ferar | Scpee hufafed
fTomeT R R o U st @ @ SAfelerd st feifders
foFeel T 3T SoTareIch Hehet Tarel 3T STITeh ATetehall (THISHICH |
0.50 TH W ~ 40 TA.UE / F.H) §H U T | R Hufgex & e
@I ST & o0 geiagieleed & &9 § udielfHiee & s fafds
TRt 1 0.50 U foorad o 91 Seidreis QA o €9 H HHIRy e

T TEHT HYch THHET G Huged Hisehe far mr | 7@ 2000
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