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DG CSIR VISIT
Prof. Samir K Brahmachari, Director-General, CSIR
inaugurated the New Entrance to CSIR Campus on 5'n
January 2011 and addressed the staff of CMC and
CSIR-SERC. Later, DG visited the CEERI Chennai
Centre and had discussions with the Scientists on the
ongoing projects.

NATIONAL TECH NOLOGY DAY
The National Technology Day was celebrated on 11'n
May 2011. The function at the Vigyan Auditorium was
presided over by Dr. Nagesh R lyer, Director, SERC and
Co-ordinating Director, CMC. Technical Lectures were
delivered by Dr. R. Govindaraj, Scientist, CEERI Unit
on "X-ray lmaging Based Mango Sorting System" and

Dr. A.K. Sahu, Scientist,  CECRI Unit on "Nanoporous
materia I s for Electrochem i cal E nergy Conversion".

INSPECTION BY THE PARLIAMENTARY
COMMITTEE ON OFFICIAL LANGUAGE

T h e  H o n ' b l e  S e c o n d  S u b - C o m m i t t e e  o f  t h e
Parliamentary Committee on Official Language has
carried out an inspection on 1210512011 of the progress
made in the implementation of Official Language in
CSIR Madras Complex. The inspection was carried out
along with BSNL Chennai Telephones and WAPCOS
Regional office, Chennai. The venue for the inspection
programme was at Hotel Trident, GST Road, Chennai.
The Heads of all three organisations i.e. CSIR Madras
Complex, BSNL and WAPCOS extended a traditional
welcome to the Hon'ble Committee members and

DG CSIR inaugurating the new entrance to CSIR Campus Hon'ble MP Dr. Prasanna Kumar Patasani Chairing the



officials of the Committee at HotelTrident on 11.05.2011
evening with flower bouquets.

Hon'ble MPs Dr Prasanna Kumar Patasani, Dr. Nirmal
Khatri, Shri Kishanbhai V. Patel and Dr(Mrs) Botcha
Jhansi Lakshmi were in the insoection team. Mrs
Veena Upadhyaya, Secretary, Department of Official
Language, Ministry of Home Affairs Government of
India also participated in the inspection programme. Dr
K. Jayakumar, Joint Secretary(Admin.) and Shri
Ravindar Mehmi, Hindi Officer represented the CSIR
HQs in the inspection meeting. Dr Nagesh R.lyer, Co-
ordinating Director along with senior scientists and
officers of CMC and SERC attended the inspection
meeting. After his welcome address to the Hon'ble
members of the Committee Dr. Nagesh R. lyer gave a
powerpo in t  p resen ta t ion  in  H ind i  abou t  the
technical/scientific activities of the CECRI, CEERI,
CSIO, NEERI and NML Units as well  as various
progressive measures taken in the field of Official
Language implementation. The Hon'ble Chairman and
Members of the Committee appreciated the Co-
ordinating Director for his initiatives to achieve the
progress and for the use of Hindi in the presentation of
Technical subjects in Hindi.

Dr S. Arunachalam, Advisor(M), CSIR-SERC and Shri
P. Suresh, Library Officer, CMC co-ordinated the various
activities in connection with the inspection progmmme
as Chairman, Core-Committee and Liaison Officer
respectively. A detailed questionnaire, along with all
supporting documents, compiled by Sh ri T.V. Rajend ran,
Hindi Officer, was submitted to the Committee.

After the meeting, a DO letter has been received from
the Convener of the Hon'ble Committee informing their
happiness over smooth conduct of the inspection
programme and alsoforthe progress achieved in the OL
i mplementation actlvities.

NATIONAL SCIENCE DAY
National Science Day was celebrated on 28* February
2011 at the Vigyan Auditorium of this campus. Mr. Zakir
Thomas, Project Director, Open Source Drug Discovery
(OSDD) project of CSIR and Head, DG-CSIR's
Technical Cell, delivered the Science Day Lecture on "

Making Open Innovation work". The program was
presided over by Prof Samir K Brahmachari, DGCSIR
via Video Conferencing. lt was a lecture cum vldeo
conierence presentation pan India, in which a couple of
other collaborators and a few research scholars
participated. Dr. Nagesh R lyer, Director CSIR-SERC
and Coordinating Director, CMC gave the welcome
address.

CECRI
Major R&D Accompl ishments

1. Graphitic carbon has been identified as durable
cathode-catalyst-support for polymer electrolyte
fuel cell operation with enhanced long term
stability.

2. Accelerated stress test protocols have been
evolved for evaluating electrodes of PFEC though
d ifferent electro ana lytical methods.

3. A new combination of Alkaline Polymer Electrolyte
Membrane Fuel Cell has been configured with
special emphasis on electro catalytic cathodes.

4. A new membrane electrode assembly based on
polymer hybrid dual network membrane has been
developed for DMFC operation yielding higher
peak powerdensity.

5. A 500 W PEFC stack with in- house developed
components has been designed which is capable
of operating with the use of impure fuel.

6. A new sodium insertion electrode material having
layered  s t ruc tu re  has  been  success fu l l y
developed foruse in Na ion battery.

7. Graphene coated LiFePOo has been synthesised
using single step that exhibits excellent capacity
retention and higher rate capability.

8. Synthesis of hierarchically porous network of nano
LioTiuO,, as high performing anode material has
been achieved for Li ion batteries.

Participation i n Academic meeti ngs

1. CECR|Team participated in the Exhibition Session
under CSIR banner in Indian Science Congress
held at SRM University Campus at Kattankulathur,
Chennai during January 03- 07, 2011. The live
demonstrat ion of  DMFC & DBFC system
developed by CECRI was shown to the visitors.

2. Mr A Manokaran, Junior Scientist attended
"Hannover Fair" and technical discussion meeting
on gas reformer in Germany during April 04 15,
2011.

3. Dr P Sridhar, Senior Principal Research Scientist
delivered a talk on " Engineering Aspects of Fuel
Cell System" in "Fuel Cell Education and training
program" hosted by TIFAC-Core of DST, New
Delhi at VIT University, Vellore during April 04 -05,
2011.

4. Dr P Sridhar, Senior Principal Research Scientist
attended review meeting of MNRE funded projects
as an invitee in the panel of evaluators at llT-M,
Chennai during April 08 -09. 2011 .

5. Dr S D Bhat, Scientist and Dr A K Sahu, Junior
Scientist, attended 219'n ECS meeting at Montreal,
Canada during May 01- 06, 2011 and made oral
presentation of their respective research papers.

Hosti ng of Techn ical Meeti ngs

1. An experimental demonstrat ion of custom
designed PEFC product has been shown to the
client under its collaborative research project with
CECRI during February 18-19, 2011 .

2. CECRI Chlora Alkali Industries get together was
conducted on April 08, 2011 to chart out research
plans for 12'n five year plan program. Leading
industrial leaders participated in the deliberation



on the presentations of CECRI's core strength in
this domain of electrochemical science and
technology.

3.  A steer ing commit tee meet ing under  the
chairmanship of Dr S Sivaram, CSIR Bhatnagar
Fellow, NCL, Pune was conducted on May 24,
2011 for the ongoing NMITLI ll program on Fuel
Cells.

CEERI
R&D News
Project on "Thermoacoustic solar generator and
refrigerator"

Thermoacoustic solar generator is a novel concept of
harnessing sound energy in an efficient way to convert
heat into electricity. The source of heat energy can be
concentrated sunlight or renewable energy sources
such as bio-gas. Significant progress has been made
over the past six months at CEERI in order to
demonstrate conversion of heat energy into high
intensity sound, a first step towards building a solar
powered thermoacoustic generator.

lmportant Events
7'n International Conference on "Trends in lndustrial
Measurements and Automation" (TIMA-2011) 6'n-8'n
January, 2011

CSIR-CEERI Centre, Chennai, along with Madras
Institute of Technology, Anna University, Chennai and
International Society of Automation (lSA) South India
Section organised the 7th International Conference on
"Trends in Industrial Measurements and Automation"
(TIMA-2011)during 6'n to 8'n January,2011, Chennai at
Vigyan Auditorium, CSIR Campus, Taramani, Chennai.
Experts from US, Germany, Canada, Singapore,
Australia Universities, premier R&D organizations in
India and academicians from l lTs and Deemed
Universities, delivered lectures/key notes addresses.
Three pre-conference tutorials viz., (1) MEMS for
Industrial Applications" (2) Advanced Spectral lmaging
Techniques for Quality lnspection" (3) Applications of
C2000 Microcontroller Devices in Industrial Control"
were conducted.

The aim of the conference was to highlight the current
status and the emerging trends of research in this
subject  towards the bet terment  of  industr ia l ,
agri/horticultural, structural quality control and many
otfrcrfields.

Dr. Chandra Shekhar, Director, CSIR-CEERI, Pilani
inaugurated the conference, released the conference
proceedings/souvenir and delivered the inaugural
address. Prof. S. Renganathan, Director, Rrase College
of Engineering, Chennai & Former Vice Chancellor,
Bharath University, Chennai presided over the function
and delivered presidential address. Out of 128 papers
received 98 papers were orally presented and 30 were
poster presented through fourteen technical sessions
and 4 poster sessions. Also, 14 plenary lectures were
delivered by leading experts which were well received
by all the delegates. The conference was attended by
more than 350 delegates.

Innovation Eco-System

National Innovation Council is in the process of setting
up Cluster Innovation Centres (ClCs) across the country
with a view to drive innovation eco-system in the
country. As CSIR is a partner in this effort and it is
desired by DGCSIR that CSIR scientists with relevant
domain expertise should actively engage themselves in
th is effort wherever feasi ble.

As directed by Director General, CSIR, New Delhi,
Dr.R.Govindaraj, Scientist Ell, CSIR-CEERI Centre,
Chennai participated in the meeting convened by Shri
Keerthi Laal Kala, representative of National Innovation
Council, Office of Advisor to the Honourable Prime
Minister, Planning Commission, New Delhi on 5'n May
2011 at Krishnagiri, Tamil Nadu. The purpose of the
meeting was to discuss and make efforts to setup
Cluster Innovation Centres (ClCs) in the field of fruits
and vegetable processing.  Mango farmers &
processors, Professors from Agricultural University in
Krishnagiri, bank officials and Confederation of Indian
Industry (Cll) officials have participated in the meeting
addressed by Mr.Keerthi Laal.

Experts Visit to the Centre
. Dr. James Burger, Director, Burger Metrics Inc. USA

and Dr. Frederics Marin, Dept. of Chemometrics,
University of Rome, ltaly visited the Centre on
12.4.2011 and delivered lectures on Hyper Spectral
lmaging Applications and Chemometrics for Food
Quality Inspection, respectively at the Centre. Also
they held discussions for possible collaborative
programs.

. Prof. Richard Brerton, Centre for Chemometrics,
School of Chemistry, University of Bristol, United
Kingdom, Prof. Dr. Hartwig Schulz, Julius Kuehn
Institute of Ecological Chemistry, Germany and Dr.
Phul Prasad Subedi, New Southwales University,
Australia who all came to attend the 7'^ lnternational
Conference on Trends in Industrial Measurements
and Automation (TIMA-2011) visited the Centre on
5'n January 2011 and had discussions with the
Scientific Staff for prospective collaborative/joint
programs.

. Dr Graeme Woodrow, Chief of CSIRO Molecular
and Health Technologies, Australia visited the
Centre during his visit to CSIR-SERC, Chennai on
21" June,2011 in connection with the meeting on
"Appropriate health diagnostic tools for developing
countries using mobile phones and inexpensive
sensors".

. Prof. Samir K Brahmachari, Director General, CSIR
& Secretary, DSIR, Govt. of India, Council of
Scientific & Industrial Research, New Delhi visited
the Centre on 5'Jonuory,2011during his visit lo SERC
ond CSIR Modros Complex.

. Shri Keerthi Laal Kala representative of National
Innovation Council, Office of Advisor to the
Honourable Prime Minister, Planning Commission,
New Delhi visited CSIR Madras Complex and had
meeting with Scienist-in-charge and few Scientist



invitees of CSIR-CEERI Centre Chennai on 9'n May
2011, to discuss and make efforts to setup Cluster
Innovation Centres (ClCs) in the field of fruits &
vegetable processing, fireworks, gems and a few
other industries identified by National Innovation
Counci l .

.  D r .  G .J .  Samathanam,  Head ,  Techno logy
Development and Transfer Division, Department of
Science & Technology, New Delhi visited the Centre
on2"o June, 2011.

. ShriZakirThomas, Project Director, OSDD & Head,
DG's Technical Cell (DGTC), CSIR, New Delhi
visited the Centre during his visit to CSIR-SERC,
Chennai on 21" June, 2011 in connection with the
meeting on "Appropriate health diagnostic tools for
developing countries using mobile phones and
inexpensive sensors".

Technology Awareness Meet on "Online Quality
Assessment in Edible Oil Industry" on 2no June, 20'11

CSIR-CEERI Centre, Chennai had developed a
monitoring system for on-line quality assessment of
edible oils in collaboration with CSIR-CFTRI, Mysore.
The developed system was installed at the process
plant of M/s. Kaleesuwari Refinery Pvt. Ltd., Chennai
(manufacturer of Gold Winner Sunflower Oil), for user
industry trials. The project is sponsored by the
Department of Science & Technology (DST), New Delhi.

In this connection, to create awareness among all the
stake holders, viz., edible oil manufacturers, analytical
instrument & machinery manufacturers connected with
oil industry, like minded research institutions, food
safety standards authorities, etc the Centre organized a
one day Tech nologyAwareness Meet on "Onli ne Quality
Assessment in Edible Oil Industry" on 2no June, 2011 at
the Conference Hall, CSIR Madras Complex, Taramani,
Chennai-600 113.

The objectives of the Meetwas,

manufacturers, exporters, food industry equipment
manufacturers, analyt ical & test instrument
manufacturers on such developments towards,
quality improvement & enhancement, process
optimization, energy & raw material conservation,
compliance to safety standards, etc.

> . To explore the possibility of developing similar cost
effective technology for other food processing
industries and for transfer of technology to
prospect ive entrepreneurs and inst rument
manufacturers.

Dr. Chandra Shekhar, Director, CSIR-CEERI, Pilani
presided over the function and Prof. E.S. Rajagopal,
Chairman of the Expert Advisory Group of DST &
Emeritus Professor, llSc, Bangalore, was the Chief
Guestand inaugurated the Meet. Dr. G.J. Samathanam,
Head, Technology Development and Transfer Division,
Department of Science & Technology, New Delhi, Dr.
Nagesh R. lyer, Director, CSIR-SERC, Chennai &
Goordinating Director, CSIR Madras Complex, Chennai
and Mr. T.S. Sethuramachandran, Vice President, M/s.

Kaleesuwari Refinery Pvt. Ltd., Chennai delivered
special address during the meet. The participants were
taken to M/s.Kaleesuwari Refinery Pvt. Ltd., for a live
demonstration of the on-line system.

P a r t i c i p a t i o n  i n  S e m i n a r s /  G o n f e r e n c e s /
Works hops/Sym posia etc.
. Mr. B. Sundaresan, Ms.K.Meenakshi, Ms. S. Uma,

Ms.R. Revathy, Mr.D. Ganesan, Mr.A. Ravi, Mr. D.
Palaniandi, TechnicalOfficers, Mr. T. Chinnu, Ms. R.
Usha and Mr. K. Aiyappan, Sr.Techniciang Mr. G.S
Deepak, Mr. R. Shovin, Research Interns, Ms. A.
Vijayalakshmi Alla, Mr. A. Peer Mohamed and Ms.
D. Rajapriya, Project Assistants of CEERI Centre,
Chennai participated in the 7'n International
Conference on "Trends in Industrial Measurements
and Automat ion (TIMA-2011) and the pre-
conference tutorials jointly organized by CEERI
Centre, Chennai, MlT, Anna University, Chennai
and lSA, South India Section, Chennai, during 6th 8th
January, 2011, at Chennai.

. Dr. R. Govindaraj, Scientist-Ellas an invited expert,
attended the inaugural function of Research &
Development Centre at Ranganathan Engineering
College, Coimbatore on 12'" Febru ary,2011 .

. Dr. A.S.V. Sarma, Scientist-in-charge, as Chief
Guest attended the inaugural function of National
Conference on "lmage Processing" organized by
SRM University, Kattankulathur during 14"-15'n
February 2011.

. Dr. A.S.V. Sarma, Dr. A. Gopal, Mr. S. Md. lqbal,
Scientists and Mr. S. Saleemullah, TechnicalOfficer
partlcipated in the Technology Workshop on
"Develop ment of tech nology com mercial ization and
transfer specialists" organized by CDC, New Delhi
at Chennai during 24-26'n February,2011 .

. Dr. A. Gopal as an invitee, attended the National
Level ISA Students Meet QUEDAR 201 , organized
by Sathyabama University on2'" March,2011 .

. Dr.A.S.V. Sarma, Scientist-in-charge, as Chief
Guest, inaugurated the 3'o National Conference on
"VLSI, Communication and Networking organized
by Easwari Engineering College, Chennai on 25th
March, 2011.

. Dr. A. Gopal, Mr. C. Kumaravelu, Scientists and
Mr. T. Chinnu, Sr. Technician participated in the Pre-
con fe rence  tu to r ia l  and  the  In te rna t iona l
Conference on "Perspectives in Chemometrics
(lCOPlC-2011), organized by SRM College of
Pharmacy, Kattan ku lathur, during 8- 1 1'n Apn l, 2011 .

. Mr. C. Kumaravelu, Scientist-Ell chaired the
Technical Session on 'Sensor Technology during
the National Conference on "Communication
Networks and Sensor Technology" NCCNS-11
during 18'n-19*April, 2011 .

lnvited Talks /Lectures Delivered
. Mr. V. Venkataraman, Scientist-F as a Chief Guest

delivered an invited talk on "Trends in Industrial
App l i ca t ions  o f  N lRs  dur ing  the  Na t iona l



Conference on "Perspective in Laser, Optics,
Spectroscopy and Nanoscience (NCLOSN-2011)
organized by Bishop Heber College, Tiruchirappalli
on 14'n February,2011.

Dr. A. Gopal, delivered a talk during the National
Workshop on Wireless Communication and
Radiating Systems, organized by Sri Sairam
Engineering College, Chennai on 22"" March,2011.

Mr. R. Sridhar, Scientist-F as an invited expert,
d e l i v e r e d  a n  i n v i t e d  t a l k  o n  " l n d u s t r i a l
Instrumentation & Process Monitoring" during the
N a t i o n a l  S e m i n a r  o n  " R e c e n t  T r e n d s  i n
Instrumentation and Automation" organized by Dr.
M.G.R. Educational & Research Institute University,
Chennai on22"" March, 2011.

Dr. R.Govindaraj Scientist-Ell, delivered an invited
talk on "Technology development and its research
cha l lenges" ,  o rgan ized  by  Ra ja ra jeshwar i
Engineering College and DT.MGR University,
Chennai 600095, on22"" March 2011.

Mr. V. Venkataraman, Scientist-F, as a National Co-
ordinator attended and delivered an invited talk on
"Near Infrared Spectroscopy and Chemometrics
Techniques in Traditional Medicines (Herbal Drugs)
as Quality and Quantity Meausure during the Pre-
con fe rence  tu to r ia l  and  the  In te rna t iona l
Conference on "Perspectives in Chemometrics
(lCOPlC-2011), organized by SRM College of
Pharmacy, Kattankulathur, during 8'n-11'n April,
2011.

Dr.  Balasubrahmanyam Pesala,  Scient is t -El ,
delivered lecture on "Harnessing the power of
thermoacoustics to realize a cost effective
decentralized solar power solution" at Indian
f nstitute of Technology, Chennai on 18'nApril,2011 .

Mr. R. Sridhar, Scientist-F chaired a Technical
Session and delivered key note talk on "On-line
P r o c e s s  P a r a m e t e r  M o n i t o r i n g  I n d u s t r i a l
Challenges and Solutions" during the National
Conference on Energy, Systems and Control
organized by Hindustan Institute of Engineering and
Technology (HITS), Chennai on21"April, 2011 .

Dr .  Balasubrahmanyam Pesala,  Scient is t -El
del ivered lecture on "Thermoacoustic solar
generator: harnessing the power of sound to
develop a cost effective decentralized solar power
solution" during the National Conference on Energy,
Systems and Control organized by Hindustan
Institute of Engineering and Technology (HITS),
Chennai on 21*April, 2011 .

Mr. V. Venkataraman, Scientist-F delivered talk on
"Applications of NIR with Chemometrics on
Herbals" at Adhiparasakthi College of Pharmacy,
Melmaruvathur on 1 "' May, 2011 .

. Dr. R.Govindaraj Scientlst-Ell, delivered lecture
on "X-ray imaging based mango sorting system",
during National Technology Day function organized
by CSIR-SERC & CMC, Chennai 600 113, 11'n May
2011.

Papers Presented
. Dr. Balasubrahmanyam Pesala, Scientist-El,

presented a paper on "Science and Applications of
Novel Terahertz Technology: A Review".

. Dr. A.S.V. Sarma, Scientist-G presented a paper on
"On-line Surface Visual Inspection Systems for
Web Products".

. Mr. B. Sundaresan, Technical Officer, Mr. S. Md.
lqbal, Scietist-Ell and Mr. R. Sridhar, Scientist-F
presented a paper on "Retrofit Automation of
Weight Based Sorter with Dynamic Electronic
Weighing for Fruits & Vegetables".

. at the 7'n International Conference on "Trends in
Industrial Measurements and Automation (TIMA-
2011) jointly organized by CEERI Centre, Chennai,
MlT, Anna University, Chennai and lSA, South India
Sectlon, Chennai, at Chennai during 6*-8'n
January 2011.

csro
R & D

Nat iona l  Hub  fo r  Hea l thcare  Ins t rumenta t ion
Development was inaugurated at Anna University,
C h e n n a i  t o  d e v e l o p  a f f o r d a b l e  h e a l t h c a r e
instrumentation and support the biomedical industries.
CSIO ChennaiCentre is participating as one of the HUB
partners and taken up the project on "Development of
Electro optical instrumentation platforms". The total
prolect cost is Rs. 46.47 lakhs. CSIO is also taking part
as a collaborative partner with CBT, MVC, CEDT and
Centre for Medical Electronics, Anna University.

SEMINAR /  CONFERENCE ORGANISED

To propagate CSIO's efforts in the areas of
instrumentation developed for energy management
systems, CSIO in association with Vellore Institute of
Technology, Vellore has organized a Nationalworkshop
on Energy conservation Role of Instrumentation and
Industrial Networking Systems (ENllNS) during 9 - 1Oth
March 2011 at VIT Vellore. Director, CSIO in his
inaugural address, highlighted advances made in the
instrumentation technology and CSIO's contribution
and also CSIO Chennai centres development in energy
management systems.

HRD

Under the aegis of DST, New Delhi, CSIO Chennai
cen te r  o rgan ised  two  t ra in ing  p rograms on
"Maintenance and Repair of Biomedical Instruments for
Hospital Doctors/Tech n icia n".



The first program was conducted at Kilpauk Medical
College, Chennai from 7-18'n March, 2011. The
program was inaugurated by Dr. C. Vamsadhara,
Director of Medical Education, Govt. of Tamil Nadu and
presided by Dr. Pawn Kapur, Director, CSIO. 25
participants including Doctors, Medical Laboratory
Technicians and Nurses from Kilpauk medical college
and hospital were attended the training program.
During the training program 44 biomedical instruments
brought from various departments of the college/
hospital were repai red by the participants.

The second program was conducted at Stanley Medical
College, Chennai from June 16 to 28, 2011. The
program was inaugurated by Dr. Nagesh R. lyer,
Director, SERC & Coordinating Director CMC. 25
participants including Doctors, Medical Laboratory
Technicians and Nurses from Stanley medical college
and hospitals attended the training program. During the
training program 40 biomedical instruments brought
from various departments of the college/hospital were
repaired by the participants.. In his valedictory speech
Dr. G.J. Samathanam, Advisor & Head TDT, DST, New
Delhi lauded the team efforts of CSIO Chennai Centre.

CALIBRATTON

Calibration services were provided to various regional
Industries / Public Sector Undertakings and Govt.
Organisations for mechanical, electro-technical and
analytical instru ments.

PAPERS PRESENTED

1. "lmproving the accuracy of electronic energy
meter using MAVE and best fit algorithm" by Sh.
G.S .  Ayyappan ,  Sh .  Ko ta  Sr in i vas ,  Smt .
Chenthamarai  Selvam, Smt.  Meenalcohani
Chandar & Sh. R. K. Mohan Rao.

2.  "Smart  Ul t ra High Prec is ion Temperature
Measurement" by Sh. G.S. Ayyappan, Smt.
Meenalochani Chandar, Sh. Kota Srinivas, Smt.
Chenthamarai Selvam & Sh. R. K. Mohan Rao.

. at International Conference on Trends in lndustrial
Measurements & Automations (TIMA) organized
by CEERI, Chennaiduring 6th 8th January 2011.

TRAINING

1. Training imparted to 20 engineering graduate
students for fulfilling their dissertation/project
works.

2. Under BOAT, 5 Engineering graduates have
s u c c e s s f u l l y  c o m p l e t e d  t h e i r  G r a d u a t e
Apprenticeship in the unit.

NEERI

R&D projects (Completed)

Environmental Quality Assessment of the Gem
Stone Beach Resorts and Theme Park Site at
Muttukadu (7.5 Lakhs)

Sponsored by M/s. Gem Stone Beach Resort (P) Ltd.,
Chennai

Studies were carried out on the existing quality of
environmental components viz. air, noise and water for
3 seasons and report has been submitted to the
Sponsor.

Environmental lmpact Assessment for Alignment
4A of Sethusamudram Ghannel

Compilation and submission of three season data and
predic t ion of  envi ronmenta l  impact  for  4A of
Sethusamutjram Channel.

R& D Projects (Ongoing)

Performance Evaluation of Purelt (Water Purifier)

The purification device will be evaluated for the removal
of E.coli, MS2 and Cysts.

National Air Quality Monitoring:

During the year three monitoring sites representing
residential, commercial and industrial activities were
monitored eight times in each month. The parameters
like SPM, RSPM, SOr, NO", HrS and NH, were
monitored. SPM and RSPM were monitored at 8 hourly
basis and SO, NO*, HrS and NH. were monitored at 4
hourly basis for24 hours. Allthe sites indicated thatthe
pollutants are within the prescribed limits of CPCB.

Molecular analysis of air microbes from aerosols
(Su pra I nstitutional Project)

Air borne bacteria plays important role in ecosystem.
Market places such as Fish market and Vegetable
market area has always creating a problem of dust as
we l l  as  m ic roorgan isms.  Bac te r ia  a t  a  h igh
concentration in the market area can result in biological
air pollution and all kinds of diseases. ln this study, a
systematic survey of air microorganisms was at both the
market at Chennai. Results showed that concentrations
of culturable bacteria ranged from colony forming
units 2.5 (CFU)/m'to 50.3 CFU/m' and the mean was
50.3 CFU/m3. Bacterial concentrations were more
where there was more respirable suspended particulate
matter. In the study, in heavy traffic area Staphylococci,
Micrococci, Kebsiella and in moderate Eubacteria,
gram negative bacilli as Proteus and Veillonella were
identified.

Molecular Tools for Monitoring Microbial Quality of
Water (Supra Institutional Project)

Project aims at development of molecular tools with the
following objectives, which could detect specific



pathogens, a characteristic which existing methods
lack, including non-cult ivable pathogens in the
heterogeneous DNA sam ples.

for microbial indicators, and pathogens in water
(Salmonella, Vibrio, Shigella, Fecal Streptococci,
Cryptosporidium, viral pathogens like Rota virus,
HepatitisAVirus, Hepatitis E Virus and Adenovirus).

using control DNAtemplates.

hybridization assays for multiple probes and
multiple targets using spiked and raw water
sam ples collected from d ifferent sou rces.

New Projects

Evaluation of water pol lut ion and toxic gas
emission due to industries In SIPGOT Guddalore

Honorable High Court of Judicature at Madras has
directed NEERI, Chennai to inspect the extent of air and
water pollution caused by the industries in SIPCOT,
Cuddalore area. The study was focused on ground
water quality of surrounding villages, surface water
quality, marine disposal site, ambient air quality and
VOC in industries premises. Report submltted to
Honorable High Court.

Environmental lmpact and Risk Assessment forthe
proposed ref inery at Thiruchpuram, vi l lage
Guddalore, Distr ict,  Tami Inadu

Studies will be carried out on the existing quality of
environmental components viz. air, noise, water, soil
and risk component for three seasons to be studied and
will be reported to the Sponsor.

PAPERS PRESENTED

Dr. R. Sivacoumar "lmpact of fugitive Dust
Emissions from Stone Crushing Industries on
nearby Gommunities".

A. Hari,  N. Amudha, K.Hemalatha, N. Srinivasan,
R. Sivacoumar, K. Swaminathan and S. Sandhya
"Ammonia and Phosphate Removal  for
Drinking Purpose from Lake Water in Water
Treatment plant".

at f PWE'11,4'n International Perspective on Water
Resources & the Environment organised by
Faculty of Engineering , National University of
Singapore, Singapore-held on January 4-6,2011 .

D r . R . S i v a c o u m a r  " D e s i g n  o f  F l u i d i s e d
Biological Reactor Based Sewage Treatment
Plant for cluster of residential areas in Tsunami
Affected Districts of Tamilnadu " at WATER'11
in  Souven i r  l n te rna t iona l  Con fe rence  on
Sustainable Water Resource Management and
Treatment Technologies held on January 19-21,
2011-NEERl, Nagpur, India.

NML

Events

NML Madras Centre has signed an MOU with M/s
W Minerals, Tirunelveli for grant of license for
utilizing the NML Know-How for commercialization
of column flotation technology.

NML Madras Centre has signed an MOU with M/s
DIVA Envitec, Mumbai for grant of license for
utilizing NML Know How for supply of airspargers.

New Projects

. Treatment of effluents from ossein production
plant pilotscale study

Sponsor : M/s Pioneer Jellice India Pvt Ltd.,
Cuddalore

. Evaluation of reagents for flotation

Sponsor : M/s Somu Organo-Chem (P) Ltd,
Bangalore

. Mineralogical analysis of iron ore samples

Sponsor: M/s Fomenfo Resources, Goa

Sem i nar/Sym posia attended

. Dr. S. Prabhakar has delivered a talk on
'Beneficiation studies of iron ore fines by Column
flotation' at SAIL, Kolkata on 17'n March, 2011.

. Dr. S. Prabhakar has delivered an invited talk on
'Column flotation for beneficiation of iron ore fines'
at STEEL RISE, Tata Steel, Jamshedpur, 1-2,Feb.,
2011.

. Mr. K. Chennakesavulu, SRF, presented a paper
titled "Calix[n]arenes and their applications" in
"Chennai Chemistry Conference" during 11-13'n,
February 2011, held at Department of Chemistry,
l lT Madras, Chennai, Tamilnadu, India.

. Mr. K. Chennakesavulu, SRF, presented a paper
titled "The interaction of arsenic compounds with
calix[6]arene" in International Conference in
Supramolecular Chemistry and Nanomaterials
2011 during 14-16'n, February, 2011, held at
Department of Chemistry, University of Mumbai,
Mumbai ,  lnd ia.

Training attended

Ms. N. Vasumathi, Scientist, has undertaken the
Induction Training Programme organised by Human
Resource Development Centre, CSIR, at HRDC,
Ghaziabad during 7-17 March, 2011.
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PERSONNEL NEWS PROMOTION

S.

No

Name &

Designation

Date of

Promotion

Unit

1 Shri. P. Suresh

(PrincipalTechnical

Officer),

Rs.37400 67000,

GP Rs.8700

03t02t10 cMc

2 Shri. M. Elumalai
(Superintending

Engineer (Civil),

Rs.15600 39100
GP Rs.7600

07t01t10 cMc

3 Shri. S. Thiagarajan
(SeniorTechnician (2)

Driver),

Rs.9300 34800

GP Rs.4600

01101110 cMc

4 Shri. N. Vasantha

(Safaiwala),

Rs.5200 20200

GP Rs.2400

17t02t11 cMc

APPOINTMENT

s.
No

Name &
Designation

Date of
Joining

Unit

1 Shri.  Madhur

Prabhakar (S.O)

22t11t10 cMc

2 Shri.  VishalSingh

Yadav (Assistant)

06101l11 CMC

TRANSFERS

s.
No.

Name &
Designation

From To

1 Shri.  N.S. Sathya

narayana (FAO)

cMc CFTRI

2 Shri. V. Palaniappan

(FAo)
CLRI cMc

3 Shri. K. Asokan

(Daftry)

CECRI
Karaikudi

CMC

4 Shri.  N. Subramanian

(Sr. Steno)

CECRI

Karaikudi

CECRI

5 Shri. S. Vaidyanathan

P.S. (ACP)

cMc SERC

RESIGNATIONS

s.
No.

Name &
Designation

Date of

Resignation
Unit

1 Shri. V. Subramanian

(Asst. (S&P) Gr ll 19t05t11 cMc
2 Shri. Dr. Ramasubbu

(Technical Asst.) 29106111 CMC

RETI RE M E NT/RES IG NATION

s.
No

Name &

Designation

Date of

Retirement

Unit

1 Shri. M. Ramamurthy,
(Asst (G) Gr l)

31t03t11 cMc

2 Shri.  N. Muthu

(Record Keeper)

30104111 cMc

3 Shri. M. Raman
(Security Guard)

31t05t11 cMc

TRAINING

s.
No,

Name &

Designation

Place From To

1 Shri.  Madhur

Prabhakar (S.O) and

Mr. S. Soundar

Manova,

(Asst. (G) Gr. l)

Avadi 14t03t1116t03t11

2 Shri. Madhur

Prabhakar, (S.O)
HRDC11t04t1129t04t11

3 Shri. Vishal Singh

Yadav, (Assistant) HRDC )9t05t1127t05t11
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TgTfr*rq, mr qfu{stq

d. s+{ b. ililqffi, q6ryfufo;q, rft.gs.en{.srn. i
5 q;rqft, 2011 o) rfr.gs.en{.enq ltryq fi qq

IFq gR e-t s.qErcr fu-qT darT qft.W.fr. st)q
fr.gn.en$.enq.-gs.{.cnrc.rft. d eS offi o}
Grflrcrq)frd fo-qT | ilgr{rm, qs1fufr1-6 i fiS +S
bq o-r qMq fuqr eil-{ q-d of arq qffiq-{l3l}
beltd tqqf ftt r

Tffiq rrcTqrqT rrftft arqT ftfteTq
qm+q riq+q vrqrrrw rTRft e1 qwfr sqsfrfr i
fr. t 2.O5.2Oi t o) wnTrqT orqfqqq qft t€T q
m.qfl cnr$.GTrq. qqrcr or*+tr gM ilq nrfr q-l
frfts"r fo-qr I q6 Fr$e{"r od gs stqfdq b
sTfrRn id srg{ b d Gilar orqffi-fr.grT.F.Td.
nd mwt* Gf{ ildn *+q orqldrr, +S il fuq
tft gen erT I ftfta"r €v.tft +ilo- nd q-6-{ b
fr.gs.d. +s q< Rro EfEd Fg$c d erFilfua
fdqr rqr arT | €T+q HFfr fi fl:il+q sf,{qt el}{
erffii e) R. 11.05.2011 wrT o) tri
qrruldq) * ryrqf i frflnq wr{kT fuqr I

fttlerur qftfu ii qrs risE q{Rr - d. e-{l*T grqrc
q-{il-fr, €i frfid q*, S fusnqr$ * .rh Grk
d (g+ft) +qrsrr.frae$- e) twTrTrrilfuiru,Ts
riarf,q qft qFrq g* ft"n BqTtzrrr rft d6r q

sqRro eft t d. b uzrgnr, rigffi q+Pdq (qvrnil{)
3tr{ +fr {ftqq W, frd srDr6ffi i FrOeTor d6s-
ti fr.9{T.eil-$.cnrq. Ucqrnq q ffiftfos fsqr I d.
qfiqr {. cilun, sqRnr Fl*:r-f, fr.w.fr. S{
Vs.{.em.m. * qfts6 ffii ef}s erffii *
qTaT FrfreT"r +ilo- q sqRm Eg I d,.qliqr {. el-qq
i cnqi Errrr qrrrq b g.rrsr< fi.gs.err$.eil{. qqNT
eidw of dq sr{q wr$q}-M, €t,
fr.vs.en$.eil., frfr Gf{ F.w.Td. a1
ilo-ffi/ffi-o o-rfoqrn Sq vqrilqr d r.r,fr
orqfqqqfrfuq ffiqqr€o-rqT t ffinffi q

Tfr qqq qEe qq-froruT RqT I €*errr ii lruqmr
orqfqqr b frq fuq qr € sP6q ord b fuq
qfrftbqm+q GTupl Grt{vwtf sqqqfrfuro
of ssreqr of I

si . g€r. GTsutTzlErrI, TIetrEe-N (q-q-cr),
m.gn qT{.cil{.-Ts.{.eil-{.fr. Gir fr fr. tF{T,



Tr-flfiTdq srffi, qft.gq.fr i mry; dT {TR-fr
*.erqqT derT {ffi Grffi b rq ii FrSeT"r t
lrq-ba futq-e oTffi o-r rr'|qrq ffi-qT I {{frfr oi
q{g-d rS g$ es{r+fr Gtk ffifua enTtrqi o} tqrq
ari o-r or$ ffi Grffi aft d.fr u-Sq q
fo-qr I

FrSeTq d- qrE {rftfu b ffnfi Q s-r GTd g|T{{ft}q
q-{ qTw gon t fufl'S wrqlqT oTqfqq-{ qfr Relr q
srkT Tqfr eilq FrfreTq+il*- b +qrf,{ b fdq frq
T$ vr{qtr fi fuq rr{rrll o1 .l-$ t t

n*qfrsrqfuds

rr* fr-flr{ fu{s za m-Frfr, 2011 o) try-q g
FTFIT rrcrr I 'fupq enHRqq'fr 3pq16- Fr+oq
d &ft qrdk di=Rt, vRulsq Rqm
qft.gs.qT$.srf{. at ei.gs.S.$. qffiqrT vq
q5s,qfr.Ts 3il-$.oTl-{.6 quftftero * ilfi-ffi +d
; "frftbT srtwT gr+qn qfi" ftEq .r{ fdfl-q fuqq]
rrfqur RqT I qs o-rdn-q d rfr.qtr q{.GTrq. b
q-sPaero qthTn v+{ b. silqr1 frM
oi$-fuq *.qrqq r] eTsqe{f,r fr I rrrqq.nen ffi;rfr
erdrtRtr * gs vr5m- orfrq d gE eigsw ET-;J
i fr rnq fuqr t qft.yfl en$.ern.-qq.{.enq.fi. b
frtsrfr 13i fr.W.rfr. b g1+fqq Freg|-o d. il-isr {.
ciler{ i wrro ilEq f,+qr t

'1 1 r$, Zot t of tqqT g

d ftran snHfuqq q

. il-rhT q. cilq{, ffig;5,

nfrffiffifuds
{ffi q}frffi Rqtr
q=Trqt rrqt I qqt €g=tT

GrTqtfud ildim q sr
w {.enq {ft. w vrqqq ft;{s;5, fr.gq.rfr. i
eisqemr et t $H b sqdeq q Grlqtfu-a ilfitr-ft1
rrfEur o-rds-q fr qFr +fi{ {ftfr wd; q*q-o sr
3Tr{. frR-q{qq i gsst q+fuq enqrfun 3Trrr
{Jiru=T ft1q3q" q{ f,arT Rffit {f,r$ b ffif, sr
q.b vrg i "fuqf,wflT{ 6-qf qqMq b fuq

qTqffi" frqq qq qlqut tqq r

ffi
v5s erEuul.t q f+orsr sqaffi
1. ffi C--{ Grfu6 qrrrflr g-d qffiqr

g-dlqtdr{c qqd r}n b qErFt.T b frq
'sq{fud fl-dt-s-ffiw Hufd' fi Fs d
'gTrn-r{d e-fdi'o) qdqq fuqT.rqr t t

2 fqttrq f,trqd mq-uT eunftru) d fr.$.\'q-.fr
6qfrfrsbTdo-{bfr{'sffisqn
qffid'o-r qql.t ftrqr.rqr t t

3 E-}s ffiRo- o-rdis w ffiq pqn vqd
gq GrrcdriT qffiq{ g@-nE? nnq qq-d
rta ol r+r ugm rnq ffiro fuqT .rqr t I

4. ar{R fto qrq-{ gRd ig Srq.\'q-.fi. il
FTrEr"r b frq qffiqr efrs q\r6 ffi nnq
GlTilfud sF'qg +il{ {@s erffi' o-r
ftrfrfsfuq|--rqrt t

5. vo 500 qre fr { q-n.rfr. \ETrF, fuir-q srr-f,fuo
K{ q{ frqRrd foq q-q q--m) o-l sqq}JT fuqT
.rqr t eil{ {S elg€-{*Tq d qorqr ,n vrool t I

6. 'qT 
Eq)q ffi' q sqril,T rb-{i b fuq To nq

'qfifuqq 
Ffrqfq vftd-s ndRrd'o) r{wdnr

Tf6ffiT-af6qT.rqrt t
7 ft{Frd €q o-r q'q}'iT fr-{A gq ilSe dfuo r-ite

pOo o-r riTdq-uT fu-qT rRrT t ftra-S vs-+1
ffiq ol er'fflr q-f,ft t.t qn) L14T15 o12 +'
qt-{q ffi 61 €q$qq ffi eft_g*q ffi q
err+s +&Rq-d o1 s'q forfu qlw etft t r

tfltro, ffii ii qFrqrFrilr :
1 . gc.3nn.W. ffiqmq sftq{{, q'lqe-fgdq{,

fi q 03-02 qr{fr, 2O1i s) Gnqtfuf,
"futr;-q oifqr- e1 r€i=ft { qfr.gfl err{.eil-{.
nr-{ b ereftr frqfr dH i rrnr frqr I Rilrtt {nri
ETRT f,ro-R{a S.w.vw qft. sl}{ S.fr vw.rft
fuEqo-re-qpfqfuqT.rqrt t

2. +ft q q+6T{, oftE dgtfto- i o+-t 5 erfd,
2011 e) ffifr d erlqtfu-a 'Er+q{ +-q{'fr,rrr
ftrq t

3 d fr. *fterq, qfuw qqr{ dETftfi i f+an q
qYdFml frrnq gM 04-05 Grhd, 2Oi1 C
fr eil€.8 ffiqreq, iedt{ q qrqtfud



"qw ta ' fte{r w qRIeT"r .h-fffr-q" d rrrq
+fr{qrrrqlEqrt

4. d. fr. +fter{, qRE qqfq dETfrfr i
sil-$err$.fr. qrnr d oa-og Grfd, 2011 qn
Gil-dfua s.F.cilt-r .{ . qRqt-q=ilsTi ufr frt*t
+d-o- fr qsqa E-ilqtd{ b sq fr qrr fuqr t

5. d.gtl.S. \sd,ff i{f, sf.{ st.q.b. {JTg,
efrE dETfufr i o1-oo T$, 2o1i o)
mRqd, il-rsr g 3ffifu-o 219 fr {.fr.sn
+d-o- { qrq +f,-{ silq v-d qq-a foq t

ilo.ft+1+6di or eilrfrGrq :

t . offi&q sn-J-sqTq qM-q{r il eilfi{ 18-1 I
q-wft, 2011 oi erri ffi+€ b fuq
fr.{.qw.{ft. s-{qd o-r go.Frfih srrdfrro
fuqT r-qr I

2. Rffi1 gRT q"4t{T sn-@-fr B-fltTi ol frd{
qrfl+d O8'{rfd ,2011 e) srrdfua f,oqr rrqr

ftilq-q gn d-d * rgu setTi 6 e6ftDrd i
qnfuql

3. q\rd fa qRq}-q-{r b oao 4-q ftfusd-r
F|fmq e1 {ffiT rrtrrR o1 +il6 24 q$,
2011 o) cT frrwq, qft.Vs{.en$.em. qdqrrn
qtd), F.fr.\'d.qfi eiqmor q eilzffud ot.T-$ t

1ffi
ergvtem q f+ors{ tr+nrrn :
ffi-ermrfuo rndn qftr t'us iffie-
qR*qqr
sfi s-qf o) Mq qffif, ft-{ietT$ stcrrr{urT
or ad sq t ffi{il-ffiFJo rfur< q{t*t {q-ri'frd \Euff' o-r aid SF ecnwr sr ezil-tfl +0
Wd \ilfr d rrq,cn t t fud 16 qffi d sq
qMwT d qFf, qqfr BdE+q i't fii-d 3rTqrRd
tqt ea-mrfuo q-{t-{ }- fr-rrs q dr+d o) sq-fr
s-qf d qffif,o--{id qqq s{q a-1 ffiq fuql
.rqr t I
e5qqcqr(:
't€q] gq gu-sRqa ffi.cls \w 3ffifupq' (fiqr-
2011) or 7ff et<-qHq or*q , qft.gs.err$.em.
-{nt fr bE, Tf,RT eHFr+1 TiT-erf{, Gruqr
fqeqF*qnq, fr sf{ Gffiierq a1 GT--a-dqq
rM (crT{ gn q.) Ergr q]-Tm. uq Q *s-ql qq

g"striqd Mdq w fffun q{ 7fl
q<ffiq or+<r 6-8 qrqft, 2011 ei
fr.qq.en$.em. frq{f, il{qoft, fr b frsH
erHRqq g 31p)fuo fuqr rrqT I q.gs.
bTer, ffi{ fi{ Gfr-eftq1 il ffii oer
rys Gr-Jqrerr{ q frors sqq-{i b frffi i aeil
qr-{n fi en&tTf,&q) Gf{ q5q fte-qfuaradi b
RTeil-fud i gq ortq fr qrr A-6-{ TTIEUI tqq t
eMFto cr-gqri.T b fuq qq {.w.gs g'Te-T
frfte{q b fuq \r-€--qrre T+rye ffi doffi,
fi-2000 qep)-o-*cq fuqTqs o-r GMFro
er5rd.T errR fi-{ fuE?i w ft-or$-qr qefRqd
Gtlq)frro ffi-qr q-rrT erT I
d. qq tq{, Fftsf6, 1fr.ys.er$.ern-R+fr, ffi
i o-r+--<r o-r s.Eqra etr{ oT-$-<r ffirerqT
Tffi{ o-r FF-RTq foqT | frhqr{ gs. t'rqrerr,
Fr*vro, t-q oT-+q Gfrw. g-frffiq, fi 1o ffi
gm+fu, qf{a Mqroq, ++ i odsq q
3ilrzrffirr a-{b qTqur RqT I qrw I Ig 3Eqqrq q-d q

d 98 cn-l. qvg-fteTuT gslr 3flq 30 ch-I +{r-{
qq-ft-ovq ger t {q-b GrRfrtr TTs fttqd arsr
t 4 ffi ilq-q fr Rq qq I or+Rl d ga 350
qRnq)iqFrfuqr t

eqiiffiianTqffi,
. d. dqqT q-tk, ft;ft;qr, e.fq +Rwr, q.vtr.g.

ofk €T FgRo-qrRq, d++trtr ftqn, qtq
ffiqicq, geafi i {n bq q R.
12.04.2011 o) qMq fuqT sfr{ 6Eq{
{nqd E:+fu-JT 31grdq f,arr s1q qEpfr b
ytTq-mT-frfteTq.b fuq trif*w frvu} w
qlrrq tqq I ssril=ftlqg_m- qffiqql b ilt q fr
s€ti qqf qfi I

. !) ffi i&, qfldtRwl b-q, B{i-d
ffiqraq, q.b., q). d. E1-ffu,T qTdr,
qfuqq ga+ Tjqefffl, qd'fr sfrq €T g.d wTrE

E-A-fr , q {il-sa ilffi ffiqroq, ffiq1 }
R. 0s.01 .201 1 e) {ftft f+ Ar"f, q qMq
fu-qT silq b-q * d qRfro-qT rieaft
ffiwqqf a1 t

' d. fiq qd, qgs, fr.f"q 3n$.3r) d-dqd{
{us d "rr 

oqqYercflql, errr{ f'oztt =i

fr.vfl.en$.em.-Tn {.effi.qfr. q c{qi qM{



3rTsql;T trrt e1rrafr
'1 . '+q 3f{ +€ fue ererRerq oT rqtq o{i gq

{}qq}fr-6 6qf +* qfr \'gwft ii qjqilq{, -
fr fr.Ts. erqqq, sft otdr +flrfrqgr, effi
ff itqq, ff i+ilff iqq{Gf{9ft
GrK.+.. qif,{ Tr.r I

2. "wrd cn-cqr EE-iR{qr tqtd{ fqfis" - *
fr.Vs. c;rurul=[, *ftq-ft +ftffi qEq, +ft
ot-cr $ftqg, +flrqft ffi +ffi Gf-{ fr
GrR.b. +6q vlcr I

qRrqTur

1 . 20 gsftf=-Iztft.t utll oi s=to"l
ffirvqRqisrT b ftq qfuq{q. tflT rrcn I

2. Grffis qRrqTor eig gKT TqFa dq
gfrffil {nilfi) o) w +-q d qRra"r fflT
q-qr I

ftfr
ergiunsifro.rc{ffi

dq dq ftq ffiC ff{ eftq qrfi, ggmrs *
qftw q Tqfututq TurcriTr ot geiot : ffi s1"
dqftqffid (m.) frfr&, enTqrdfud I

fi-{ fdf\-r +qq ii qrg, sTtcrm fiq .'ra qfi X"rEf,T
@-T Grqqq a-{b s{JcD-T ffid elqiqo o) Rqr -*

t t
tgg5rq nTd * +-q Gildr5fie * lfiq qqf'rsoftq
rTlilq ?FT eltqqq I

fi-{ q)rrq q Erl-b sTq{rl orS * erE ffi-d e-q-d
foqt t

aqffi
qtca (qa vfuro,) ftt ftqc{ erril 6 Seior
qrfi r) r-coti, MS, ettv cysts o) Eeri qrd qql
qelgilrrfr o-r Tfli-frq fuqT wgrrT I

rrsfr qTg-Itutrdr ffig{q
Gilqnftq, ffifuq sfk GMFro garoreii o1 erg
Iprildr b aoro-q fi fu q-dr b frftrq qqEt d w
q-ei d eno ox b eTTsTR w gt C q q-g-XumrTr Fr
qluft-Eq fuqT r-rrT I gq ffi-fi b dRrq spM,
RSPM, so,, No- stt{ NH3 o-t {@-t-f,{ ffi-qT qzfl |
era dd *1 3ffi b enrm q{ spM efq nspM o-r

ffic-{q fuqT.rqr fiq qn rC *1 3mD b ernm
q{ SO2' NOx' HrS 3IY{ NH3 cp-l.dnft-5 fuqr r[q[ |

{q ffidw e-r qd Flw-{ gn f6 Bqfo. g.srorerJ d
e-qqur fr1 frlTfu At+q qqwT ft'4{'T +€ HRI
ftqfRd{fuTfiq-qrfs$ I

\'{Sffd t olg-fiqrryTf tn-T sTrurPro fuflAvlq
(Wr@qsrndqfofuil-{r)

qRfrVfr qqd d qTg-qfud fin$rJ et Wq
Tfrol t t erqrfi b errtr-qrr, ffiqrpr wo-fr Grrqr{
el}q qr.q q'Tr{ fi 3il-q{-q-q, Tf, ett< qertri d
tii q-rfr {fir{ql oIDo +ft t t cict: $Tb
qftqTq-r<sq eg-rgq efq rrfi q?DK o1 +q66
fr +.fi t t qqT qMoqT b ei*q +S d Bq{-d qH
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