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Highlights of Glasspex India 2013 were published in last issue of Kanch. 
For the benefit of those who could not find it possible to visit Glasspex 
or could not spend sufficient time to interact with many participants in 
the exhibition, in this issue we are publishing some interesting  details 
about a few companies whose CEO's were interviewed by Dr. A K 
Bandyopadhyay, Member Editorial Board, KANCH. Hopefully these 
will be of interest to readers. Those interested in getting such interviews 
published in KANCH may write to AIGMF at info@aigmf.com

In the recent past, along with the Executive Committee meetings, 
Federation has been organizing add-on events/presentations on various 
subjects for the benefit of glass industry. In continuation of this endeavor on June 7,an Interactive 
Session was organized on ‘Competition Law & Trade Associations’ to generate awareness among 
the members on competition compliance programme.  A presentation on the subject was given 
by Mr. P K Singh, Adviser (Law), Competition Commission of India. Dr. A K Bandyopadhyay 
(Director, Bengal Institute of Technology & Management, W. B. University of Technology, Bolpur, 
West Bengal; Ex-Principal, Govt. College of Engineering & Ceramics Technology, Kolkata and 
Member Editorial Board, KANCH) also gave a presentation on ‘Marketing Excellence in Today’s 
Competitive Industrial Scenario’. 

AIGMF will be participating as a supporting association in the Indian Green Building Congress 
(IGBC) organized by Confederation of Indian Industry from October 24–26, 2013 at Chennai Trade 
Centre, Chennai, wherein stall # 114 has been allotted to AIGMF. The vision of the IGBC is to enable 
sustainable built-environment for all and facilitate India to be one of the global leaders in sustainable 
built-environment by 2025. This will show our continued interest in eco-friendly activities. Members 
wanting to display their samples may kindly intimate AIGMF office well in advance. 

With the festival of lights around the corner, I convey my best wishes to one and all for Happy 
Diwali, on behalf of myself as also other office bearers, members and staff of the AIGMF.

 S C Bansal 
 President AIGMF

 and Managing Director, Adarsh Kanch Udyog Pvt. Ltd./ 
 Advance Lamp Component & Table Wares Pvt. Ltd, Firozabad (UP)

From President’s Desk
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About The All India Glass Manufacturers’ Federation

The All India Glass Manufacturers' Federation was founded in 1944. The Federation is made up of 
five Regional Associations viz. Western India Glass Manufacturers' Association-Mumbai, Eastern 
India Glass Manufacturers' Association-Kolkata, U.P. Glass Manufacturers' Syndicate-Firozabad, 
Northern India Glass Manufacturers' Association-Sahibabad, Ghaziabad (UP) and South India Glass 
Manufacturers' Association-Hyderabad. The Federation was incorporated under the Companies Act, 
1956 (No. 1 of 1956) as a Limited Company on 15-6-1970. The main aims & objects of the Federation 
are:-

 To encourage, promote and develop the manufacture of glass articles of all kinds and to safeguard 
and protect the interests of glass industry and glassware business in India.

 To form a common link amongst Glass Manufacturers' in India and thus develop a spirit of mutual 
help and co-operation with one another.

 To promote the study and research in Glass Technology.
 To consider all matters relating to the manufacture and marketing of glass articles in India and the 

question of export and import thereof.
 To devise ways and means for securing necessary supply of raw materials required for the 

manufacture of glass articles at comparatively lower prices and thus to decrease the cost of 
production and increase the national wealth.

 To collect necessary information and data and propagate it for the benefit of Glass Industry and 
trade in India.

 To make representations whenever necessary to the Union Government or any unit of the Union 
of India for the removal of difficulties that might hamper the trade of glass articles or for grant of 
special facilities for the Glass Industry.

 To draw Government or public attention to the difficulties in the way of Glass Industry and 
to solve other problems confronting it and to solicit their help and support through concerted 
action.

 To organise a united front on behalf of all glass manufacturers and thus strive to gain all 
those advantages which may not be possible through individual effort.

All those engaged in the manufacture of glass and glass articles are enrolled as ‘Ordinary’ members 
of the AIGMF and those associated with the Glass Industry are enrolled as ‘Affiliate’ members of 
the Federation.

Almost all glass manufacturers including many in the small Scale Sector are ‘Ordinary’ members 
of the Federation. Articles of Association of the AIGMF were amended in September 1992 to enroll 
foreign companies as Affiliate Members of the Federation.

 Manohar Lal 
 Secretary AIGMF
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      is the leading choice for advertising 
in the glass and related industries. With 
several years publishing experience, 
unrivalled coverage for the worldwide 
glass manufacturing community with 
up-to-date news, editorial and features, 
as well exhibitions; KANCH is the 
best medium to communicate with 
stakeholders.

We understand your needs as an industry 
and are committed to assist you in making 
your advertising most profitable. This 
also popularises your brand and product 
portfolio by establishing contacts to suit 
your company’s requirements.

Good quality advertisement material 
in high resolution along with a 
Demand Draft/Cheque of the requisite 
amount–payable to ‘The All India Glass 
Manufacturers’ Federation’ at New Delhi 
may be sent to Secretary AIGMF at the 
registered office of the Federation. 

It would be ideal if you could send your 
advertisement in PDF high resolution 
format (with auto enabled e-mail ID/

website address, if any) helping readers 
to reach you directly on a single click in 
KANCH’s e-version / AIGMF website.
A complimentary copy of KANCH 
along with the invoice will be sent to all 
advertisers. Those wanting more than 
one copy are requested to send their 
request in advance.
For convenience, payment can also be 
remitted through wire transfer. Our bank 
details are as under:

REMITTANCE FROM ABROAD TO:

Bank of Baroda, New York, SWIFT BIC :
BARBUS33, FEDWIRE/ROUTING 
NUMBER:
026 005 322, giving full particulars of 
Beneficiary i.e.
Account No. : 05860400000062
Name :  The All India Glass 

Manufacturers’ 
Federation

Bank : Bank of Baroda
Branch : Parliament Street
City : New Delhi, India
Payment  Instruction Message i.e. MT - 
103 is to be sent to Bank of Baroda, IBB, 
New Delhi, SWIFT BIC - BARBINBBPAR

REMITTANCE FROM INDIA TO:

(deposit cash or make NEFT- online 
payment)
Account No. : 000701239715
Name : The All India Glass 

Manufacturers’ 
Federation

Bank : ICICI Bank Limited
Branch : 9A, Phelps Building, 

Connaught Place, 
New Delhi

IFSC Code : ICIC0000007

A copy of bank advice may please be sent to AIGMF 
Secretariat for reconciliation.

Advertisement Tariff* 

Indian
Companies 

 (`) 

Foreign 
Companies 

(US$)

Ordinary full page 8000 450

Extra Inside Cover Page 9000 500

Inside Cover Page 10000 525

Back Cover Page 20000 700

Front Cover Page 25000 1000

Centerspread (two pages) 20000 900

Half Page 5000 300

The print area is 21.5 x 30.5 cm for full page advertisement and  
21.5 x 21.5 cm for the glossy front-cover four colour advertisement

Kanch~

                October-December 2013 
To book advertisement space, mail to info@aigmf.com by November 15, 2013.

Kanch~
A
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*subject to revision
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Glass News
india

JOINT VENTuRE pARTNERshIp EsTABlIshED IN hNG FlOAT GlAss lIMITED (hNGFl) 
BETwEEN ThE ExIsTING pROMOTERs (hNGIl AND sOMANy FAMIly) AND TRAkyA CAM 
sANAyII As OF TuRkEy

HNGIL (Hindustan National Glass & Industries Limited), India's largest glass container manufacturer, a 
listed entity and other existing promoters of HNGFL (being C K Somany family, together with HNGIL, 
collectively referred to as HNG Group) have established an equal joint venture partnership with Trakya Cam 
Sanayii for jointly pursuing the float glass business in India, under the aegis of HNG Float Glass Limited 
(HNGFL).

Trakya Cam Sanayii AS, a Sisecam group company headquartered at Turkey, ranks fourth in Europe and 
sixth globally in the float glass industry. Trakya had a turnover of around USD 700 million for the FY 2012 
and a market-cap of USD 1.1 billion as of the end of 2012.

The two sides had signed a joint venture agreement (JVA) on January 10, 2013 with the intention of jointly 
pursuing and developing the float glass manufacturing business in India, value added processed float glass 
including high performance glazing glass and Automotive glass segment. The parties having complied with 
the relevant conditions precedent under the JVA, the joint venture transaction has now been consummated.

In the closing ceremony, Prof. Dr. Ahmet Kirman, Vice Chairman of the Board and CEO of Sisecam, in his 
comment stated: "Trakya Cam under its vision of being a fast and sustainable growing global flat glass 
company, and also seeking opportunities in developing countries offering high growth potential, has now 
entered the Indian market with this partnership through an investment of 61 Million USD."

Mr. J. P. Kasera, Senior President, HNGIL stated that this is like opening up of doors of opportunities for 
HNGFL in the Float Glass Industry in India, as the association of a strong foreign partner (Trakya) adds 
tremendously to technological capabilities of HNGFL to make inroads into value-added and Automotive 
glass segment.

As part of the transaction, Trakya has also acquired IFC Washington's 12.36% stake in the Company (HNGFL). 
Post consummation, Trakya owns 50% stake in HNGFL, and the stake of HNG Group stands reduced from 
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88% to 50%. In the process, HNGlL's shareholding 
in HNGFL has also come down from existing 47% 
to 18%. HNGIL has raised —Rs. 135 crores through 
sale of HNGFL shares to Trakya.  Trakya has also 
invested Rs. 150 crores in the form of primary 
infusion in HNGFL.

INDIAN sCIENTIsT CREATEs 
BREAkThROuGh COsT EFFECTIVE ANTI-
FOG GlAss COATING

Dr. Swapan Ghosh, a leading polymer scientist and 
Founder - Director of Nova Surface Care Centre, a 
surface science research company - has developed 
a path breaking and cost effective invention for 
anti-fog on glass. The product in form of a coating 
will ensure that the glass will be free of fog. The 
coating works on a concept of formation of non-
scattering film of water instead of single droplets. 
Says Dr. Swapan Ghosh, "India being the region 
with high humidity levels, fog poses a great 
challenge due to moisture condensation. After 
condensing, tiny droplets are formed in such a 
way that it scatters light very easily and because 
of this visibility through transparent substrates 
gets hampered. This can create havoc especially 
during monsoons. The invention especially with 
its affordability can be used on trucks, rickshaws 
and other public transport enabling wide range 
use and ensuring fewer mishaps during accident 
prone weather conditions."

Currently, there is an unmet need for long-lasting 

and mechanically robust anti-fog coatings that 
can operate under a variety of different fogging 
challenges (e.g., temperature and humidity). Most 
of the anti-fog coatings won't withstand washing, 
so the product application must be repeated 
regularly. 

On his invention Dr. Swapan Ghosh says, "We 
have developed a coating material which not only 
has a single layer of application with conventional 
do-it-yourself (DIY) types of tools but also shows 
excellent mechanical durability (can take 500 wet 
scrub cycles) and optical transparency in both 
cold and hot condition and in extremely high 
relatively humidity (99%). In this invention, we 
have used hydrophilic polymers from renewable 
bio-feed stack that allows water droplets to spread 
homogeneously over the surface and don't show 
any swellability due to high degree of cross-
linking. The resulting coating system forms a thin, 
transparent, single layered coating that does not 
alter the optical properties of the surface in fogged 
condition."

This coating is suitable for application on glass 
mirrors in bathrooms, doors of shop refrigerators, 
windshields, eyeglasses, goggles, camera lenses, 
and many other transparent glass or plastic 
surfaces. Patent is being applied to protect this 
invention. Negotiations are already underway 
with major chemical companies interested in 
obtaining a license for this technology. ■

(Glass News Source: World Wide Web)

                  welcome its New Members

S. No. Company Name / Address Product / Services
1. Mr. S K Agarwal 

S K Glass Consultant 
301, Divayashray Complex 
Vasana Road Vadodara-390007, Gujarat 
T : +91-265 – 2250752   E : sagarwal2006@rediffmail.com

Consultant, Supplier of Silica sand & 
Quartz Supplier, liaisoning agents of 
Diffusion Engineering Products

2. Mr. A. Dasgupta 
FGK Thermal Pvt. Ltd. 
38 L, Maharaja Tagore Road, Kolkata – 700031
T : +91-33-24296567 / 6722   F : +91-33-40007877 
M. :  09834744247  E : fgkthermal@rediffmail.com

Machinery required by the Glass 
Industry

3. Mr. Pankaj Gupta 
KVG Enterprises Pvt. Ltd., 
B-43, Sector – 2, Noida, UP - 201301 
T : +91-120-4120001, F : +91-11-40444099 
M : +91-9910249102  E : pankaj@kvgprojects.com

Moulds / variable and spare parts for 
IS machinery.
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Seminar on Competition Law / 
Marketing Excellence

(June 7, 2013)

The All India Glass Manufacturers’ 
Federation along with its Executive 
Committee organized a Seminar on 
Competition Law / Marketing Excellence 
on June 7, 2013 at India Habitat Centre, 
New Delhi.  

Presentations on “Competition Law & 
Trade Associations” by Mr. P K Singh, 
Adviser (Law), Competition Commission 
of India and “Marketing Excellence 

in Today’s Competitive Industrial 
Scenario" by Dr. A.K. Bandyopadhyay 
(Director, Bengal Institute of Technology 
& Management, W.B. University, Bolpur, 
West Bengal; Ex-principal, Govt. College 
of Engineering & Ceramics Technology, 
Kolkata and Member Editorial Board, 
Kanch) were given during the seminar.

Mr. Singh gave an overview on 

applicability of competition law to trade 
associations, competition compliance 
programme, role of trade associations in 
promoting competition compliance, some 
Do’s & Don’ts (important for associations), 
etc.

It was concluded that Compliance of 
Competition Law is the best policy for 

associations of enterprises as ‘prevention is better than cure’. It was also mentioned that at present 120 
countries have competition rules in place, competition compliance requirements are here to stay.

Dr. Bandyopadhyay gave a detailed lecture on Marketing Excellence, What Marketing got to do with 
the Competition?, Marketing Model, Communication, Creativity, Consolidation of Goals, Customer 
Satisfaction, etc.

Presentations were appreciated by all. Complete Presentations can be downloaded from  
http://www.aigmf.com/past-events.php#18 ■
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13 - 15 March 2015

www.glasspex.com

Hall 1, Bombay Convention and Exhibition Centre
Goregaon (East), Mumbai, India

21 - 24 October 2014
Düsseldorf, Germany

13 - 15 March 2015

www.glasspex.com

Hall 1, Bombay Convention and Exhibition Centre
Goregaon (East), Mumbai, India

Messe Düsseldorf India Pvt. Ltd.
1, Commercial Complex, 2nd Floor 
Pocket H & J, Sarita Vihar
New Delhi 110 076 India
Ms. Lata Subramanian
Tel. +91 (0)11 26901 611
Fax +91 (0)11 26971 746
Email SubramanianL@md-india.com

info@md-india.com
URL www.md-india.com
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A Glimpse of

Some Meetings and Short Interviews

prof. (Dr.) A. K. Bandyopadhyay
Technology consulTanT & ex-PrinciPal, 
govT. college of engg. & ceramic Technology, 
WesT Bengal universiTy of Technology, KolKaTa. 
asisbanerjee1000@gmail.com

I.         INTRODuCTION

In a large exhibition, such as Glasspex-India that 
was organized in a lavish manner, there is always 
something to write about which are otherwise 
forgotten. Various statistical facts on this grand 
exhibition in an important location in Mumbai 
(Goregaon) are available in this issue of Kanch. 
We not only met a lot of interesting people, but 
also came across a large number of glass products 
and related materials as well as a large section 
of engineering companies – starting with design 
companies to process technology. Moreover, 
there were companies trying to promote old 
equipment for glass industry that sounded quite 
feasible for Indian Glass Manufacturers. Some 

details on some of these companies are highlighted to acquaint our readers with certain facts in case they 
missed them out during their visits to this grand exhibition. It is equally important for those in the concerned 
industries, who could not find time to visit such an important event. These people could also be interested 
in some of these products and processes. While there are traditional products and process technologies to 
a large extent, there are also specialized products that are useful for diversification as well as processing 
systems that are useful for increasing the productivity of the glass industry. Interactions that bring the buyers 
and sellers together for a common goal which is mutually beneficial are useful. Excerpts from some of these 
meetings/interviews are given below – not in any particular order – but let us start with some engineering 
companies.

II. DEsCRIpTIONs

As there were quite a number of engineering companies dealing with a variety of processes and installation 
techniques, it was found useful to visit ‘stalls’ of some of these companies for a short interview to get 
acquainted with their technology and products on offer – not by any particular choice or fascination – but 
purely due to preliminary interactions and opinions gathered. Let us start with some well-known engineering 
companies on the design and installation of refractories in the glass plants. 

Abstract:

In any exhibition or seminar where like-
minded people meet, such as Glasspex-
India of larger dimension, it is but natural 
that we meet some interesting people and 
familiarize ourselves with their interesting 
range of products.  A brief discussion is 
given here on some of these people as well 
as to see what they have to offer to the 
glass community.
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2.1 Lizmontagens India Pvt Ltd 
(Mumbai):

As a part of a multinational company (Lizmontagens) 
with a group turnover of 130 million euros, this 
engineering company was established in India just 
in 2010. Within this short period, they have already 
achieved a sales turnover of Rs. 250 million. On 
order booking, they have Rs. 600 million with 30% 
on insulation and about 70% on refractories. That 
makes this small outfit quite interesting, particularly 
their youthful Managing Director: Sanjeev D. Prabhu 
who showed a sign of dynamism.

They serve a large number of industries including 
many start-ups, such as glass, refractory, oil & gas, 
fertilizer, cement, aluminium, power and obviously 
iron & steel industry where modernization is going 
on almost every other year that is also the largest 
consumer of various refractory products. Their 
specialty is that they have a very strong team of 
engineers and they do their‘ project management’ 
on their own. Moreover, they have their own 
workforce with supervisors that has given them 
an ‘edge’ on service delivery. As a strategy for 
expansion, they are soon going to open new 
outfit at Vizag and in Kolkata little later. Under 
the dynamic leadership of Mr. Prabhu, they were 
ambitious enough to project a turnover of Rs. 2 
billion in 2015. Their USP is that they belong to a 
large group of companies, who are specialists in 
their respective field of operations, and also they 
have quite an impressive list of satisfied customers 
in the glass industry in India that should enable 
them to achieve the target to some extent from the 
glass sector.

2.2 Heat Applications India Pvt Ltd 
(Vadodara):

A British Citizen from Leeds, Anthony Kirkham 
(well-known as Tony in the glass community), 
came to India many times for Project Management 
in glass plants since 1976 and finally settled in 
Vadodara in 1990, and established this company 
specialized in the business of furnaces. Then came 
the joint venture with KTG that lasted for about 3 
years. They deal with all types of glass companies 
having more than 20 TPD production. To their 
credit, they did installation work in 500 TPD Taloja 
plant, 740 TPD Asahi Float plant at Roorkee and 
many others.

The present turnover is Rs. 100 million and a 
steady growth of 10-15% is expected in the future, 
when Tony with his team wants to venture into the 
Asian market and in 2018 they expect a turnover of 
Rs. 180 million. As a strategy, they plan to appoint 
‘Agents’ in other countries for the new business. 
Their main USP is: “nothing too big… nothing too 
small”. With the type of personnel and a team with 
his wife (Neelima) as a Director, they expect to 
make their future objective fulfilled.

2.3 GPM (Ghislenghien, Belgium):

This is a very interesting company established in 
Belgium in 2000, with their stated objective as to 
serve the glass industry with project management 
and used equipment that are available at a 15-20% 
price of new ones, and they already have a turnover 
of USD 1 million. A very charming personality of 
Managing Director (Christian Vandenabeele) with 
his partner wife (Genvieve) makes a formidable team 
with some more people who are engaged during 
installation. Christian has 15 years of rich experience 
as project manager in Verlipack, Belgium.

They deal with IS machines, furnaces and 
inspection equipment. They already sold ten 
old IS machines to ‘Geeta Glass’ in Firozabad 
(India), where glass bangle industry is spread all 
over the place, i.e. with little and no innovation. 
Here is a place, where old IS machines can be 
used for modernization of many feasible plants, 
as also agreed by Mr. Ashoke Charit of ‘Prudent 
Consultancy’ (who briefly joined us during our 
meeting and who was head in Centre for the 
Development of Glass Industry (CDGI), Firozabad 
for many years). Their USP is ‘total satisfaction of 
the customers’ that is also a viable strategy for 
many corporates for survival and consolidation, 
including many glass companies They seem to 
have an ‘edge’ over others in terms of ‘flexibility 
and transparent deals’.

2.4 RCN (Milan, Italy):

This company from Milan (Italy) is specialized in 
making laminated glasses of different shapes and 
sizes, and provide technologies and equipment for 
the purpose. This company was represented by 
their General Manager: Stefano Ricchi, who made 
a good presentation within a well-organized stall.

These laminated glasses are mainly used as 
decoration material (60%) in the reception or 
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security enclosures in front of any plant. These 
glasses have 30% application as security glasses. 
Their business is spread over UK, USA and 
Argentina. In the machine developed by them, 
in each 40 min, 9 sq mt of glass can be laminated. 
This speed is governed by total glass thickness and 
plastic film quality that is placed in between two 
glass plates. Their USP is internal fabrication and 
development at the same time with a possibility of 
studying project management and its feasibility. 
As there are not many producers of such laminated 
glass, the prospect of RCN looks quite bright 
in the Indian market with a possible angle of 
diversification in terms of colour and shapes.

2.5 GEDEVELOP (Helsingborg, Sweden):

This small Swedish company, represented by the 
Mascot Group on the Indian market, is specialized 
in computerized software related technology for 
application within the glass container and glass 
wool manufacturing industries. Their activity 
comprises the design, development and supply of 
non-intrusive control and measuring equipment 
and include three main product lines, specifically:
- GIA Gob Image Analyser with automatic 

Gob Weight Control and Gob Measurement 
Temperature at the hot end area of glass 
container production.

- GVS Glass Vision System, a unique trend 
analysis tool for detection of defects on glass 
containers, again for application at the hot end 
glass container production. 

- GFM Glass Flow Measurement with Glass 
Flow Control and Glass Flow Temperature 
Measurement for the glass wool industry.

The entire R & D is an in-house development 
confirming the technical capability of the company. 
GEDEVELOP’s activities are run from their plant 
in Helsingborg, Sweden by only 9 people, with 
turnover of about USD 5 million. Representation is 
covered by Gerry ter Laak (Director Marketing & 
Sales) and Miklos Rupp (Manager Glass Container 
Systems).

The company GEDEVELOP AB with their highly 
appreciated precision technology should do 
well in Indian glass plants that are looking for 
modernization.

2.6 SynergX Technologies Inc. 
(Montreal, Canada):

This is a mid-size company, established in 2004 

Centralized Hot End Information

GIA – Gob Image Analyser 
Improved accuracy and quality for a 
flexible and cost-efficient gob forming 
process.

GVS – Glass Vision System
Hot end trend analysis to support pro-
duction, independent of glass container 
temperature.

INC – Individual Needle Control 
Added functionality that detects and  
corrects disturbances at an early stage  
in multi-gob operations.

GOS – Gedevelop Operator Station 
Quick user friendly access to latest process 
information for prompt response and corrective 
actions.

S E E I N G  I S  K N O W I N G

Phone +46 42 38 66 70   www.gedevelop.com

Heading for the future
Centralized information of different hot-end 
functions in one easy-to-use operator station.
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near Montreal (Canada), with sales turnover of 
USD 10 million. Their principal agent is also Mascot 
Group in India. This company is specialized in 
making various automatic inspection systems for 
glass industry with an advantage of ‘quality of 
inspection’ involving less number of people. Their 
USP is ‘real time feedback’ with smaller cycle 
time that gives better saleability of their systems 
and equipment. A basic unit might cost about USD 
200,000 with options available at an extra cost. With 
sensors at 100 points, the precision is the name of the 
game. They have systems to check the perfectness of 
a given glass-shape in 3D as well as in 3D metrology 
with sensors. This company has a great possibility 
in the future in the glass plants in India.

III. CONClusION 

It is not possible to visit every “stall”, but it was 
evident from the larger stalls that they were more 
busy in keeping with their stature rather than 
maintaining their publicity oriented or customer-
promotional attitude. In that sense, the smaller 
companies were more accessible and they were 

easier to talk to on various issues of development 
that are of great concern to Indian glass industry. 
Some of these companies have been focused here 
in a brief manner. It has to be remembered that 
any exhibition of this style must attract both 
industrialists as well as technical experts. There 
are various other experts who could also be 
involved in deciding on a particular technology or 
equipment that necessitates capital expenditure. 
Hence, the organizer would do well in looking 
after this aspect in their future endeavours.

ACkNOwlEDGEMENTs

As a glass technologist, a meeting with another 
glass technologist from Czech Republic, Mr. 
Miroslav Synek, is worth mentioning. Miroslav 
is a chemical engineer and so rightly fits into the 
glass industry for a long time in Europe. He visited 
our AIGMF stall several times during the three 
days of events, and notably each time, he brought 
a buyer for our “Directory” which seems to have 
been liked by many people. I must thank Miroslav 
for his efforts. ■

MEMBERshIp

Members of the Federation are classified into 
two categories; manufacturers of Primary Glass 
articles are enrolled as Ordinary Members of 
the Federation and suppliers to glass industry 
viz., suppliers of machinery, raw materials, 
Consultants and others connected with glass 
industry are enrolled as Affiliate Members. 

Foreign Companies supplying machinery 
etc., to glass industry are also enrolled as Affiliate 
members.

The membership forms can be downloaded 
from http://www.aigmf.com/membership.php 
Members of the Federation are enrolled on the 
recommendation of Zonal Associations viz.:

   Western India Glass Manufacturers’ 
Association

   Eastern India Glass Manufacturers’ Association
   U.P. Glass Manufacturers’ Syndicate
   Northern India Glass Manufacturers’ 

Association and
   South India Glass Manufacturers’ Association

ADMIssION FEE / ANNuAl 
suBsCRIpTION ORDINARy MEMBERs:

Admission fee ` 550/-.

Annual subscription:

i. Single Unit: ` 13,600/-

ii. More than one Unit: ` 50,000/-

AFFIlIATE MEMBERs:

The admission fee and annual subscription 
is ` 2,000/- and ` 5,400/- respectively.

Applicants for enrollment for a period of 
five years may pay a consolidated amount of  
` 27,000/- (including admission fee).

AFFIlIATE MEMBERs FROM COuNTRIEs 
OThER ThAN INDIA

i. The admission fee and annual subscription is 
US $ 100/- and US $ 200/- respectively.

ii. Applicants for enrollment for a period of 
five years may pay a consolidated amount of  
US $ 1000/- (including admission fee). ■

Membership of
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Dr. Devendra Kumar’s, Professor, Department of Ceramic Engineering, 
Indian Institute of Technology, (Banaras Hindu University) visit to 
Gujarat Guardian Ltd., Float Glass Plant at Ankleshwar, Gujarat

(June 2013)

The All India Glass 
Manufacturers’ Federation 
(AIGMF) has taken 
an initiative for closer 
interaction between 
academia and industry 
since 2011. Department of 
Ceramic Engineering, Indian 
Institute of Technology 
(Banaras Hindu University), 
Varanasi serving the nation 
for Glass Engineering and 
Technology Education since 
1924, is supporting this 
initiative of AIGMF. There 
are regular contributions 
from scholars from academia 
to its Magazine “KANCH”.  
Prof. Devendra Kumar of this Institute and Member Editorial Board “Kanch” is regularly visiting Glass 
Industries nationwide with the support of AIGMF. In 2012 he visited float glass plant of Asahi India Glass 
Limited at Roorkee. Later, he visited a few glass manufacturing units of Firozabad Glass Industry Cluster of 
Uttar Pradesh. 

Recently on June 10th , 2013 
Prof. Devendra Kumar 
visited float glass plant 
of Gujarat Guardian Ltd., 
at Ankleshwar, Gujarat. 
Gujarat Guardian Ltd., is 
a joint venture of Modi 
Group of Industries and 
Guardian, U.S.A. The 
plant takes pride in its 
safety and house-keeping 
standards. The plant 
has a flat management 
structure which helps 
in fast decision making 
and is also very effective 
in good operation and 
maintenance of the plant. 
This plant manufactures 
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clear float glass with thickness ranging between 
2-12 mm and mirror glass. For other applications 
numerous customers/processors buy their glass 
and give value addition to ‘MODIGUARD’ glass.

Mr. Gaurav Raj Chandra, Manager, Production 
welcomed Prof. Devendra Kumar, showed the 
plant and described the uniqueness of safety 
and management system of this plant through 
which quality and standards are maintained. In 
the later part of the visit Prof. Devendra Kumar 
had a meeting with Mr. Gautam Misra, Plant 
Manager and explored the different possibilities of 

Academia-Industry Interaction for mutual benefits, 
social responsibility and sustainable development. 
A few areas of glass technology and training were 
identified through which association of academia 
and industry under the umbrella of AIGMF could 
be initiated.

The visit was very pleasant. Prof. Devendra Kumar 
and Secretariat AIGMF acknowledge with thanks 
the hospitality and arrangement made by Gujarat 
Guardian Ltd, Particularly Mr. Himanshu, Mr. 
Gautam Misra, Mr. Gaurav Raj Chandra, Mr.Ajay 
Singh and Mr. Tushar. ■

Advertise on                Website

 AIGMF website: www.aigmf.com is an invaluable resource for visitors and offers a vast array of 
advertising opportunities. The website is promoted across entire Glass fraternity bringing many visitors 
to the site providing excellent exposure to your company’s products and services. Advertisement will 
provide direct link to your company’s website.

 For more information on the available advertising options please send e-mail to info@aigmf.com
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HOT END ENGINEERING: 
THAT HAS DEMONSTRATED OUR EXPERTISE ON MANY OCCASIONS

 
IN NUMBERS

www.heye-international.com

WE ARE GLASS PEOPLE

Your benefits:
 Advanced Hot End design 
 High protection level
 Quick machine installation
 Definition of interfaces
 Budget support 

RZ_HEY_HiT_HotEnd_KANCH.indd   1 12.08.13   15:24



www.aigmf.com

21  Kanch | Vol 1 | No. 2 | July-September 2013

A r c h i t e c t u r A l  A p p l i c A t i o n s

DuPont: 

The Abu Dhabi 
Financial Center/
Sowwah Square 
is located in the 
Abu Dhabi Central 
Business District, 
a 570,000 square 
metre development 
comprising of four 
luxury high-rise 
towers incorporating 
office spaces, a retail 
area and the new 
Abu Dhabi Stock 
Exchange

D
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the most recent application of Dupont™ sentryGlas is that of a 570,000-square-metre development 
in the new Abu Dhabi central Business District. in this article, Dupont explains the reasons behind the 
use of sentryGlas®, with regards to resistance, performance and post-breakage behaviour.

SEnTryGlAS® ProviDES hiGh 
rESiSTAnCE To TEmPErATurE 

AnD humiDiTy on FAçADE 
                       in ABu DhABi

Dupont art_PIEDINO.indd   80 11/06/13   10.24
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New applica-
tion of  
SentryGlaS

The new façade covering 
the four Sowwah Square 
towers in Abu Dhabi pro-
vides another example of 
the functional and struc-
tural capabilities of Du-
Pont™ SentryGlas®.
Located in the Emirate 
of Abu Dhabi, Sowwah 
Square is part of the 
Sowwah Island project 
and is located in the new 
Abu Dhabi Central Busi-
ness District, a 570,000 

D
uP
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t

constructed by German laminator BGt, the laminate glass panels 
used for the louvers were decorated with a special silk screen printed, two-colour 
congruent pattern in order to minimize the G-value. sentryGlas® was selected for its 
resistance to humidity and high temperatures, as well as its post-breakage behaviour 
and open edge performance

   

Dupont art_PIEDINO.indd   81 11/06/13   10.24
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square metre development 
comprising of four luxury 
high-rise towers incorpo-
rating office spaces, a re-
tail area and the new Abu 
Dhabi Stock Exchange.

the façade
Designed by architects Go-
ettsch Partners of Chicago, 
United States, and manu-
factured and installed by 
Folcrá Beach Industrial 
Company W.L.L and J&H 
Emirates (Jangho), the 
façade construction used 
on the Sowwah Square to-
wers comprises a high per-
formance glazed curtain 
wall system with external 
sunshade glass - Louvers. 

These Louvers compri-
se two side-supported 
open edge glass panels, 
which are installed hori-
zontally in U-shaped fixa-
tion systems. The laminate 
panels each measure 500 
millimetres x 1,000 milli-
metres, or 300 millimetres 
x 1,000 millimetres and use 
1.52 millimetres Sentry- 
Glas interlayer. 

why SentryGlas?

According to the architect, 
SentryGlas was selected for 
its resistance to humidity 
and high temperatures, as 
well as its superior perfor-
mance compared to PVB-
based alternatives in terms 

D
uP

on
t

of post-breakage behaviour 
and open edge performance. 
Due to the strength of 
the interlayer, SentryGlas 
laminates demonstra-
te excellent post-glass-

breakage performance. 
Upon impact, the glass 
may break, but dangerous 
fragments will adhere to 
the SentryGlas interlayer, 
reducing the risk of injury 
to people in the vicinity. 
In addition, SentryGlas 

By deploying laminate panels 
incorporating Dupont™ sentryGlas®, architects were 
able to successfully address a number of important 
structural and functional demands on the Abu Dhabi 
Financial center

   

Dupont art_PIEDINO.indd   82 11/06/13   10.24

23  Kanch | Vol 1 | No. 2 | July-September 2013



24 Kanch | Vol 1 | No. 2 | July-September 2013  

is 100 times stiffer and 
five times stronger than 
PVB, which meant the  
architects were also able 
to design and specify thin-
ner laminate panels and, 
as a result, significantly 
lighter than PVB-based 
alternatives.

Structural  
and functional 
demandS
By deploying lamina-
te panels incorporating 
SentryGlas, the archi-
tects were able to address 
a number of important 
structural and functional 
demands, one of which 
was the high daytime  
temperatures and humi-
dity. The superior per-
formance offered by Sen-
tryGlas (which resists 
temperatures up to 80°C) 
in regions where high 
temperatures are common 
made it an ideal candidate 
for this project. 
The building enclosu-
re system was designed 
and fabricated to allow 

for noiseless thermal ex-
pansion and contraction 
caused by an ambient air 
temperature range of 5°C 
(low) to 54°C (high), with 
a nominal temperature of 
27°C. Anticipated mate-
rial surface temperatures 
due to solar heat gain, or 
night sky heat loss, were 
therefore evaluated for se-
lected materials and finish 
colours and were used in 
all design calculations. 
As Charles W. Wittle-
der, Senior Associate at 
Goettsch Partners sta-
tes: “Although no speci-
fic humidity levels were 
specified for this project, 
the effects of humidity 
on exposed edge lamina-
ted glass were considered 
when specifying the use 
of SentryGlas for the sun 
shade elements.” 
 “Specifying SentryGlas 
gave us greater design 
freedom. It allowed us to 
leave the glass edges ex-
posed and to confidently 
design a two-edge captu-
red system, with the glass 
panel spanning between 
edge clamps.” 

deSiGn and 
manufacture of 
the curtainwall
Designed and manufac-
tured by German lamina-
tor Bischoff Glastechnik 
AG (BGT), the laminate 
glass panels used for the 
Louvers needed to be 
decorated with a special 
two-colour congruent 
silk-screen printed pat-
tern in order to optimize 
solar gain and reduce so-
lar glare. As Martin Sul-
zer of BGT explains: “We 
were chosen as laminator 
on this project primarily 
because of our experti-
se in silk-screen printing 
of glass laminates. For 
the Abu Dhabi Financial 
Center, the glass Louvers 
have white spots on their 
outer side glass panels 
and black spots on their 
inner side. This two-co-
lour congruent printed 
decoration minimizes the 
G-value [solar energy 
transmittance] allowing 
less sunlight into the buil-

ding, which keeps 
employees more comfor-
table on hot days.” 
 “The white colour on 
the outer edges gives a 
slightly foggy, frosty ap-
pearance on the surface 
of the glass. The black 
spots on the inner side of 
the glass enables the hu-
man eye to look through 
the printed pattern on the 
glass,” adds Sulzer. 
As well as numerous fun-
ctional advantages, Sentry- 
Glas interlayers provide 
multiple aesthetic benefits, 
including high, crystal-cle-
ar transparency, virtually 
universal resistance to yel-
lowing and, last but not le-
ast, excellent edge stability; 
all of which are important 
to the long-term aesthetic 
appeal of the building. 

Goettsch Partners is an innovative architecture firm with a global 

perspective, emphasizing a singular design approach across offices in 

Chicago, Shanghai and Abu Dhabi. Focused on combining exceptional 

design, technical expertise and unmatched service, the firm creates 

measurable value and environmentally responsible solutions. Services 

include architecture, interiors, planning and building enclosure design. 

Diverse projects around the world share a consistent emphasis on bringing 

bold design clarity to complex challenges.

Goettsch pArtners

DuPont Glass Laminating Solutions provides materials, services and innovations to makers and 

specifiers of laminated glass. It helps create a better world by improving home protection and automotive 

safety, and enabling design of stronger, more energy-efficient buildings that let in more natural light.

DuPont is a science-based products and services company. Founded in 1802, DuPont puts science to 

work by creating sustainable solutions essential to a better, safer, healthier life for people everywhere. 

Operating in more than 70 countries, DuPont offers a wide range of innovative products and services for 

markets including agriculture and food; building and construction; communications; and transportation. 

The DuPont Oval Logo, DuPont™, The miracles of science™ and all products denoted with ® or ™ are 

registered trademarks or trademarks of DuPont or its affiliates.

Dupont GlAss  lAminAtinG solutions
DuPont

www.dupont.com

This article was first published in  Glass-Technology International  2/2013   |   www.glassonline.com
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COMPLETE SOLUTIONS TO GLASS INDUSTRY

SERVICES:
Consulting
Project Management 
EPC Contracts

Batch Plants
Glass Melting Furnaces
Fore Hearths
Combustion Systems
Batch Charges
Reversing Systems
Cullet Processing Plants

PRODUCTS:

Container Glass
Float Glass
Table Ware Glass
Special Glass
Solar Glass
Glass Tubing
Silicate Glass

SECTORS:

Head office:
Planet Ceramica Pvt Ltd.
502, Concourse House,
Ameerpet,
Hyderabad-500016.

Contact:
Ph: 91-40-23743954
Fax: 91-40-23743954
planetceramica@gmail.com
www.planetceramica.com

Planet Ceramica is a consulting, engineering and turnkey project 
management company along with supply of critical equipments to Glass 
Industry. We are unique in terms of our service model in handling the 
projects from conceptual stage till commissioning of the plants into 
commercial production with a single point responsibility with high 
reliability and fast track implementation.

Our services are backed by a strong multidisciplinary teams having many 
decades of experience in Project Planning, Engineering & Integration, 
Procurement, Construction and Commissioning of Glass plants.

Planet Ceramica also can take the role of a lead contractor for over all 
project Co-ordination, Engineering, Procurement, Installation and 
Commissioning.

India’s only Turnkey Project Management Company



26 Kanch | Vol 1 | No. 2 | July-September 2013  

13 - 15 March 2015
Bombay Convention & Exhibition Centre

Goregaon (East), Mumbai, India

th4  International Exhibition for Glass
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30,000 square 
metres of ipasol 
neutral solar 
control glass 
protect the 
offices of the 
new skyscraper 
in Brisbane from 
overheating, 
while 
providing high 
transparency
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B risBane and  
its glass fig tree
Brisbane is the capital and 

most populous city in the Australian 
state of Queensland and the third 
most populous city in Australia. Bris-
bane’s metropolitan area has a popu-
lation of 2.15 million, and the South 
East Queensland urban conurbation, 
centred on Brisbane, encompasses a 
population of more than 3 million. 
The Brisbane central business dis-
trict stands on the original European 
settlement and is situated inside a 
bend of the Brisbane River, approxi-
mately 23 kilometres from its mouth 
at Moreton Bay. 

Organic design

With organic design behind a highly 
transparent structural glazing façade, 
the skyscraper “One One One Eagle 
Street” in the heart of Brisbane is a true 
landmark. At a height of 195 metres it 
is the tallest office building in the city 
and stands at an exclusive location in 
the central business district.
The nature-inspired design was pro-
duced by Cox Rayner Architects for 
the GPT Group: the steel construc-
tion, which is visible from the outside, 
is based on the interwoven appearance 
of a fig tree trunk. But it is not only the 
design that is innovative; the building 
has already received awards for sus-
tainability. The 30,000 square metres 
of ipasol neutral solar control glass 
from Interpane make a major contribu-
tion to the good CO2 balance: the glass 
allows plenty of daylight to enter the 
building but reduces overheating of the 
offices by the intensive solar irradiation 
that is present throughout the year – 
which sinks air conditioning costs and 
protects he environment.

inspiration from nature

Brisbane, characterized by its sub-
tropical climate, has maximum av-
erage daily temperatures of more 
than 25°C and high humidity, and 
is a paradise for water sports. It is 
also the home of large-leaved fig 
trees, which, with their overhang-
ing branches, provide pleasant shade 
in the city centre. This inspired the 
architects when they were designing 
“One One One Eagle Street”. The 
interwoven steel construction can be 
seen through the particularly colour-
neutral ipasol all-glass façade. It is 
based on the appearance of the fig 
trees. At night 52,000 veins of LEDs 
mounted on the steelwork light up 
the building, and, with pulsating 
light, give the impression of leaves 
moving in the crown of a fig tree. 

excellent sustainaBle 
Building cOncept 
On a ground area of 1,400 square 
metres, 64,145 square metres of of-
fice space are available for rent. Styl-
ish restaurants and bars can be found 
on the ground floor. The multi- 
storey lobby is especially light- 
flooded due to room-high glazing 
and appears filigree and transpar-
ent. Above it there is a four storey 
car park for 115 cars and 212 bicy-
cles. Visitors and office workers can 
reach this level using conventional 
lifts in the interior of the building. 
The spectacular alternative starts on 
the seventh floor – a fully glazed lift 
that transports its passengers up and 
down the building façade at a speed 

t

Interpane Glas Industrie AG is one of Europe’s most important flat glass processors. The company 

was founded in 1971 by Georg F. Hesselbach and has its headquarters in Lauenförde, Germany, with 

production at 11 locations throughout Europe, in Germany, Austria, and France.

The company’s product range includes float glass and low-iron float glass for photovoltaic and solar 

thermal applications, high-quality coated insulating glass, sound-proofing glass, solar-control glass, 

safety glass and all-glass doors and panels.

Today, the Interpane group comprises production facilities at eleven locations in Germany, Austria, 

and France. 

i n t e r p a n e

Brisbane, in the 
australian state 
of Queensland, is 
now home to an 
important landmark: 
the skyscraper 
“One One One eagle 
Street”, with its 
195 metres, is, in 
fact, the tallest 
office building 
in the city. the 
building has already 
received awards for 
sustainability thanks 
to the 30,000 square 
metres of ipasol 
neutral solar control 
glass from interpane, 
making an important 
contribution to the 
building’s good CO2 
balance.
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of eight metres per second right up to the 54th floor – with a breathtaking 
panoramic view all the way up. The building has already been awarded a six-
star Green Star Award by the Green Building Council of Australia (GBCA) 
for its exceptional sustainability. The latest gas-powered generator technology 

reduces peak loads from the electricity grid, while LED light-
ing keeps consumption low. A special recycling 

system reduces waste. However, in the 
hot climate, the cooling factor plays a 
critical role. The glass façade greatly 
reduces air conditioning needs, thus 
reducing CO2 emissions: ipasol neutral 

solar control glass with its excellent solar 
factor of 27 per cent protects the offices 

from overheating due to the intensive all-
year-round sunshine. At the same time all 
the 3.1 metre high fully glazed floors get 

plenty of light because the daylight transmit-
tance (TV) of the glazing is relatively high. 

This provides a pleasant working atmosphere 
and electric lighting only needs to be turned 
on late in the day. 

With its world leading design, ONE ONE ONE Eagle Street has set a new benchmark in 

innovative office architecture.
The building is inspired from the way plants grow upwards, towards the light. A structure of 

branches binds the building together, giving it an organic nature that echoes the growing canopy in 

the nearby Fig Tree Plaza.The design of the building allows and offers large, flowing and open spaces for our customers to 

utilize and enjoy.Surrounding foliage and the ever-changing moods of the river are reflected against the glass exterior 

which allows abundant natural light and stunning panoramic views throughout and across the 

Brisbane River and the Story Bridge to the mountains from the East.

Located at the heart of Brisbane’s exclusive riverfront setting and the Central Business District 

(CBD), this iconic and modern building is centrally located with a wide range of amenities and 

services, both within the building and close by as well as being on the door step of the well 

established Riverside Precinct that offers various places to eat, drink and entertain. 

ONE ONE ONE Eagle Street is a world-class Premium Grade office tower ideally situated in 

Brisbane’s premier “Golden Triangle” precinct with frontage to the Brisbane River 

and conveniently located within close proximity to all modes of 

public transport and retail amenity.

O n e  O n e  O n ee a g l e  S t r e e t

intermac glass & Stone division

Postfach 11 20
37697 Lauenförde
Germany
Tel +49 – 5273 – 809-0
Fax +49 – 5273 – 88263
E-mail: ag@interpane.com
www.interpane.com

at night the inner steel construction of “One One One 
eagle street” is illuminated spectacularly by leDs
Photo: Developer and Owner: “The GPT Group”

This article was first published in  Glass-Technology International  2/2013   |   www.glassonline.com

Interpane_art PIEDINO.indd   40 11/06/13   10.21

29  Kanch | Vol 1 | No. 2 | July-September 2013



30 Kanch | Vol 1 | No. 2 | July-September 2013  



www.aigmf.com

31  Kanch | Vol 1 | No. 2 | July-September 2013

Processing glass with diamond tipped tools using only water as 
a coolant is not sufficient to fulfil today´s high productivity and 
quality demands. The use of water without any additives leads 
to the following problems in glass grinding:

  rapid decrease in grinding efficiency
  high rate of diamond wear
  plant corrosion
  rapid pH increase of the grinding solution

To find a solution to all of these problems, it is important to take into account the brittle nature of the glass 
and to consider the process of glass grinding itself. The coolant used to aid the grinding process has to fulfil 
a number of requirements. For example, there are certain problems due to the small glass fines created 
in the glass grinding process and their partial dissolution in water. The coolants developed by Aachener 
Chemische Werke now help to solve these problems. As a result of more than 40 years` experience by ACW 
in the glass industry, coolants are now available for all types of glass processing, including flat glass, optical 
glass, crystal and technical glasses. 

COOlANT pROpERTIEs

The specific properties of ACW – coolants mean that they are able to influence the grinding mechanism 
itself by lowering the grinding energy needed. In a test with a Bavelloni TB 65 bevelling machine, a 40mm 
bevel of a 6 mm flat glass was ground at 
a feed speed of 1m/min (see Fig. 1). The 
electric currency of the first diamond tool 
was measured as 4,9 ampere [A] when 
using only water. By adding increasing 
amounts of coolant, a distinct decrease in 
the electric power uptake was observed (3, 
8 A at 5% coolant). This reduction means 
that the feed speed could be increased by 
30 – 50%. Alternatively, a 50 mm bevel was 
now within reach at the same feed speed. 

Furthermore, special additives in the 
coolants keep the diamond facets of the 
tool´s surface sharp. This helps to prevent 
a decrease in grinding performance 

Fig. 1 : Reducing electric power by increasing coolant concentration

Synthetic coolants improve 
the glass grinding process

Dr. Michael Emonds*
*aachener chemische WerKe, 

D-41199 moenchenglaDBach, germany 
fax ++49(0) 2166/97027662The article which follows looks at 

the features of  modern synthetic 
(mineral oil free) coolants and 
explains how they can have a 
positive influence in the glass 
grinding process, reducing 
energy requirements, increasing 
the durability of diamond tools 
and improving overall quality and 
productivity. 
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glass with very fine diamond tools. The grinding 
performance of these tools rapidly decreases 
when using a coolant that is not designed for the 
task. This research shows that an increase in the 
concentration of the coolant will normally improve 
the grinding performance. The additional costs for 
the coolant are often more than equalised by the 
increase in productivity.

ADDITIONAl FEATuREs

In addition to their special effects concerning 
the grinding process itself, coolants also have to 
take care of the special properties of the fine glass 
powder produced by the grinding process:

  keeping the glass sludge soft
As many users know, after a short time the glass 
sludge becomes firm like concrete. This is caused 
by a reaction on the surface of the glass fines which 
makes the them stick to each other. This is followed 
by mineralisation where stone like, pink coloured 
sediment forms at the bottom of the coolant tank. 
This sediment is difficult to be removed and there 
is always the danger of destroying the sump tank.

This sedimentation process is suppressed by use 
of ACW – coolants. As they exhibit good cleaning 
properties, sedimentation inside the machines is 
prevented, making maintenance much easier.

  buffering 
Every time flat glass is ground, sodium ions are 
leached into the water. This results in an increase 
of the pH value (up to 11 – 12 can be observed) 
which may cause severe skin irritation. Due to 
their buffering features, ACW – coolants bind 
all alkali thus keeping the pH value within an 

optimal range for a long time. The 
buffer capacity is proportional to the 
coolant´s concentration.

  non hazardous
All ACW – coolants meet the 
requirements of the German TRGS 
611 (contents of free and bound 
secondary amines must be below 
0.2%). According to their composition, 
they do not contain mineral oil, mineral 
oil ester, chlorinated and fluorinated 
hydrocarbons, PCB/PCT, nitrite, 
formaldehyde, chlorine, phenol, p-tert.-
butyl benzoic acid or heavy metals.

Fig. 2 : Prolongation of the redressing intervals by increasing the 
coolant concentration

and prolonged processing time. Without these 
additives, the diamond tool has to be redressed 
periodically to bring new diamonds to the surface 
of the grinding tool and to remove glass particles. 
This process increases costs due to:

  dressing and production time
  stresses in the tool, heavily reducing its lifetime

When drilling an 8 mm flat glass with a 35 mm 
drill at constant pressure and drill speed, the first 
drill took 40 seconds (freshly dressed drill, see 
Fig. 2). If only water had been used as a coolant, 
after five drills the drilling time was 900 seconds 
and the drill had to be redressed. Adding 5% of 
coolant allowed 15 drills without redressing. At 
a coolant concentration of 10% a constant drilling 
time of around 100 seconds was observed. Within 
50 drills, no dressing was needed.

The following benefits for the user result:

  the processing speed can be increased
  the diamond tool is saved, its lifetime is 

prolonged
  the precision of the diamond tool is preserved 

for a longer time
  surface and edge quality of the worked piece are 

improved (especially when sawing or drilling)
  the redressing intervals are prolonged, reducing 

dressing and production downtime
  increase in productivity

The choice of the coolant mainly depends on the 
very special demands of the process. The more 
glass that has to be ground or the higher the speed 
required, the more efficient the coolant has to be. 
This especially holds true when grinding optical 
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  anti-corrosive
At the recommended minimum concentration 
of 2 %, ACW – coolants protect both tools and 
machinery parts (copper and ferrous metals, 
bronze) from corrosion.

  antibacterial
For skin protection care reasons, no biocides 
(germ killing agents) are added to the coolants. 
Nevertheless, by a good maintenance of the coolant 
solution specific compounds of the coolant hinder 
micro-organism (bacteria, yeast, fungi, algae) from 
growing. 

The coolant solution is clear, which is particularly 
important in manual alignment operations such 
as drilling or edge working as any markings 

on the glass can be seen through the coolant. 
They are delivered as coloured or non-coloured 
(N-version).

CONClusION
In the glass processing industry, the demands in 
productivity and quality are steadily growing. 
Attempts to improve the glass grinding (and 
drilling or sawing) process therefore have to take 
into account the interactions of the three elements 
of this process: the tool, the worked piece and – 
between these two – the coolant system. While in 
the past the contribution of the coolant system was 
regarded as more or less secondary, nowadays 
research work more and more emphasises the 
importance of the coolant. ■

Introduction of Company Profile in 
A special feature – Company Profile has been introduced in Kanch. This will contain interview 
of Managing Director/Proprietor of the company or their nominee by an expert and will be 
published in KANCH along with photograph of the person interviewed as also the factory.

For availing this offer on first-come-first serve basis please send mail to info@aigmf.com

Kanch~
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Mr. M.D. Farooq, the founder of Umda Enginering, brings to the table more than 35 years of expertise in the manufac-
turing industry. Starting from humble beginnings, today more than 350 of Mr. Farooq’s Lehr machines are successfully 
installed around the world.

Mr. Farooq is best recognised as one of the co-founders of TNF Engineering, a company known across the industry as 
not only the leading manufacturers of Metallic Wire Conveyor and Lehr belts but also of Glass Plant Equipment. This 
mantle of superior performance and expertise has now been passed on to Umda Enginering.

info@umdaengg.com | www.umdaengg.com

Office & Works 
Plot No. A – 581, TTC Industrial Area, MIDC Mahape, Navi Mumbai – 400 710. MS. India. Tel. 022-2778 20 41/42, Fax : 022-2778 13 38 
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Glass Technology Services
(Helping you make your mark in glass)

GlAss TEChNOlOGy spECIAlIsTs INVEsT OVER £500k TO MEET INDusTRy DEMAND

Independent research, test and design specialist Glass Technology Services Ltd (GTS) has completed a £500K 
investment programme to meet increasing demand throughout the glass supply-chain.

The two-year programme has seen GTS invest in new plant, equipment, people and training in order 
to remain at the forefront of research, product development, quality and performance testing, failure 
investigation and issue resolution for their growing client base across the world.

GTS Commercial Director, Malcolm Glendenning, comments: “We have grown our team of specialists by 
more than 25% - recruiting material sciences, physics, chemistry and mechanical engineering graduates, 
established industry specialists as well as apprentices to work alongside our leading technical experts, who 
have some 380 years’ combined experience in the industry.

“Coupled with investment in the latest technology and infrastructure, it means we’re better equipped to 
provide vital solutions to manufacturing issues and make recommendations on how to improve product 
performance as well as to meet any legislative requirements and quality standards. We also recognise that 
for many clients, speed is of the essence and many of the services we provide can now be offered on the same 
or next day.”

The specialist team has also recently expanded its flat, automotive and architectural glass services with 
the appointment of flat glass specialist, Garry Smith. With more than 25 years’ industry experience Garry 
will provide invaluable technical expertise across all areas of flat glass manufacture, performance and use, 
including the latest standards, specifications and regulations. 

The latest investments allow GTS to extend its fragment analysis services beyond glass – to include plastics, 
metals and both manufactured and naturally occurring minerals, expanding on the foreign body identification 
and fragment analysis services already provided across the food and drinks, retail, pharmaceutical and glass 
sectors.

35  Kanch | Vol 1 | No. 2 | July-September 2013



36 Kanch | Vol 1 | No. 2 | July-September 2013  

The team also evaluates thermal, solar and 
mechanical performance of glazing for quality and 
performance testing and analyses composition, 
pharmacopoeia and food contact durability to 
ensure that all appropriate regional or international 
standards are met for their clients. 

These latest investments have led to major 
consultancy and project commissions, including 
an assessment of the existing and potential glass 
recycling infrastructure in the Russian Federation 
and collaborations with leading universities 
and businesses to develop new coatings for 
glass products and innovative compositional 
development for specialist applications across bio-
materials, photonics and optical devices. 

GTS has been awarded numerous grants to 
develop new products, including the development 
of specialist fibres used for the treatment of bone 
trauma, eye-safe laser imaging sensors for long-
range operation, 3D printing and specialist bio-
compatible glasses for biological implants.

GTS works with global manufacturers, processors 
and manipulators, fillers, brand owners, retailers, 
architects, building contractors and consulting 
engineers across Europe, the Middle East, Asia, 
America, China, Australia and Africa, to ensure 
that their products meet all the required and 
pending standards for export across the world as 
well as meeting regional legislative requirements.

supply ChAIN lOOk TO GlAss INDusTRy TO MEET NEw CE MARkING REGulATIONs, 
sAys spECIAlIsT

Glass Technology Services Ltd (GTS) has achieved Notified Testing Laboratory status for CE Marking 
glass construction products.

The independent testing specialist is one of only a few providers in this sector to hold the accreditation, 
which means it can work with glass manufacturers, tougheners, laminators and processors across the 
supply chain to provide Initial Type Testing (ITT) under the new Construction Products Regulation 
(CPR, Regulation (EU) 305/2011) which became compulsory on July 1st 2013.
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GTS Technical Director Dr. Nick Kirk said:  “The 
CPR has now fully replaced the Construction 
Products Directive (CPD, Council Directive 89/106/
EEC) and means that glass used in construction 
or road markings within the European Economic 
Area, must now be performance assessed 
(initial type tested) by a legally and technically 
independent notified testing laboratory. 

“It is enforceable across the European Union 
and applies to all construction products that are 
covered by a harmonised European Standard 
(hEN). Previously, manufacturers and processors 
were able to self-certify or simply opt out, but now 
legal action can be taken against manufacturers, 
their agents and notified bodies if a product does 
not have the appropriate declaration of conformity 
for its intended use and the CE mark.”

How CE marking will be applied and who will 
police it is still a matter of debate in the industry. 
Garry Smith, GTS Principal Consultant, adds:

“The aim of the CPR is to level the playing 
field. Many global manufacturers have been CE 
marking since the European Standards were set 
two years ago, but others are catching up to meet 
this summer’s deadline. 

“Every time a product is sold (placed on the 
market) to an end user, or a customer in the 
supply chain, the product must have the relevant 
CE documentation when the product is the subject 
of a hEN.”

GTS is a Notified Body (number 2461) under 
the CPR for Initial Type Testing (ITT) of glass 
construction products under Attestation of 
Conformity (AoC) System 3. The independent 
specialists assess pendulum body impact 
resistance, thermal properties, radiation properties 
and a range of other performance characteristics 
of glass in accordance with European Norms (EN 
12600, EN 410, EN 673 and EN 12898).

Working across the glass supply chain providing 
laboratory and on-site testing and analysis for 
glass manufacturers, processors and manipulators, 
fillers, brand owners, retailers, architects, building 
contractors and consulting engineers, GTS has an 
international client base drawn from a wide range 
of markets including architectural, automotive, 
food and drink, pharmaceutical and technical, 
defence, photonics and biomedical.

ExpERT GlAss pARTNERshIp sECuREs lAsER INNOVATION GRANT

Glass Technology Services Ltd (GTS) is 
providing photonics and material science 
expertise to a development project on laser 
illuminated eye-safe sensors, which has been 
awarded a grant from the UK’s innovation 
agency, the Technology Strategy Board, 
to forward advances in technology and 
innovation.  

Led by Thales UK’s Optronics business in 
Glasgow, the Light-MiLES (Miniature Laser-
illuminated Eye-safe Sensors) project will 
develop and demonstrate an innovative, 
compact, low cost and eye-safe laser-
illuminated imaging sensor, capable of long-range operation. Other partners in the specialist consortium 
include Gooch & Housego Ltd and the University of Leeds. 

The technology has far reaching applications, especially where human exposure is unavoidable – and 
could include applications such as optical communications, medical diagnostic use, remote sensing 
(LIDAR), range finding and targeting across defence, medical, construction, domestic and commercial 
markets. In partnership with the University of Leeds, GTS will be developing new, ultra-high quality, 
glass materials for use within the laser cavity of the sensor which will enable significant reduction in 
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the energy requirement and weight of the final 
product.  

The government backed Technology Strategy 
Board grant is part of a new £20 million government 
investment, which seeks to stimulate innovation in 
five key enabling technologies including advanced 
materials and photonics.

Dr. Nick Kirk, Technical Director of Glass 
Technology Services Ltd, said: “We’re delighted 
to be part of this project team. The partners will be 
exploiting state of the art technologies in material 
science, advanced manufacture, photonics and 

sensor systems to develop these innovative 
products.”

David Jackson, Product Manager for Thales UK’s 
Optronics Business said “GTS bring a world-class 
laser glass development capability to the Light-
MiLES consortium and perfectly complement 
the imaging systems, optical packaging and laser 
ranging know-how provided by the other partners. 
Together this collective expertise will ensure that 
Light-MiLES reaches its goals and brings a step-
change in laser illuminated eye-safe sensors 
capability to the market."

lEADING GlAss REsEARCh FACIlITy AwARDED GRANT TO pROGREss BIOMEDICAl 
phOsphATE-FIBREs

Glass Technology Services Ltd (GTS) has been awarded a grant by the UK’s innovation agency, the 
Technology Strategy Board, to forward advances in technology and innovation. 

The grant is part of a new £20 million government investment through the Technology Strategy Board 
which seeks to stimulate innovation in five key enabling technologies, including advanced materials and 
photonics.

The development will include a working prototype production facility to pave the way for industrial 
manufacture of phosphate fibre tows. These specialist fibres can be used for a multitude of biomedical 
applications, including the treatment of serious bone trauma. 

The production facility aims to produce phosphate fibres in a form that can be used to produce both 
fabrics and reinforced plastics allowing a range of clinical uses. The materials produced from these 

phosphate fibres stimulate cell growth and are 
eventually replaced by cells such as bone or skin due 
to their unique ability to dissolve in body fluid.

Dr. Nick Kirk, Technical Director of Glass  
Technology Services Ltd, said: “Developing new 
technologies is crucial to advancing our understanding 
and capabilities in material science. This grant will 
enable us to develop a prototype production facility 
and new glass compositions and apply them in new 
and innovative ways.

“We are very proud to be leading this research and 
development project and it is encouraging to see 
the Technology Strategy Board acknowledging the 
importance of glass in modern technology. These 
government grants are an excellent way to help 
stimulate growth, research and development in UK 
manufacture and technology.”

Other partners in the project include The University 
of Nottingham, Controls Interface Ltd, Invensys-
Eurotherm and P-D Interglas Technologies.



39  Kanch | Vol 1 | No. 2 | July-September 2013

  www.aigmf.com

RApID FOREIGN BODy ANAlysIs

Rapid test techniques are enabling food and 
drink manufacturers to achieve vital 24-hour 
turnaround on analysis of contaminants – glass 
and other fragments – found in their products.

In a recent test programme, independent experts 
Glass Technology Services Ltd (GTS) found 
that 70% of fragments, which had been found 
in products by consumers and submitted for 
analysis, had originated from items commonly 
found in the home, such as measuring jugs, 
mixing bowls and jars and of the remaining 
30%, nearly all could not have been introduced in the food manufacturing process. 

“Accuracy and speed are clearly vital with these kinds of analyses,” said Andrew Broadhurst, GTS 
Development Technologist and former analyst with the Forensic Science Service. “Food manufacturers 
know the potentially devastating impact of customers finding foreign objects in their food and drink – 
when that object is thought to be a glass fragment, the ramifications are obvious.

“That’s why we have been investing heavily in our fragment analysis service, both for glass and non-
glass samples, enabling us to identify the most likely source of stray glass or other material and – most 
importantly – exclude potential sources. In the majority of cases submitted to us, contamination by the 
manufacturer is not the most logical explanation, even when glass packaging is used. Results can be 
issued electronically within 24 hours of receiving the sample and depending on the urgency within a few 
hours.”

Composition alone was not enough to determine the source of an object as a wide variety of items could 
be made from the same kind of glass, Andrew added. The laboratory also looked at how the original 
article was manufactured and how it failed, in other words how the fragment was formed and what 
happened to it after the chip, crack or breakage. If potential sources of the fragment were available, the 
team could match or exclude in order to narrow down the options. 

“In many cases we have been able to help manufacturers avoid product recalls as well as of course 
protect their vital brand reputation,” said Andrew.

In the recent test programme, GTS used a random selection of 125 samples sent to them for fragment 
analysis.  The findings showed:

   32% were borosilicate based glass: typical for cookware and glassware made to withstand high 
temperatures and most likely to have been inadvertently introduced by the customer during cooking, 
from measuring jugs or casserole dishes

   38% were clear soda-lime-silica based glass: a common glass composition used for a wide range of 
products, including jars, bottles or mixing bowls, commonly found in the home 

   30% were from other sources including lead crystal items, green soda-lime-silica container glass and 
flat glass, but the majority from non-glass sources, including naturally occurring salt. In one case, they 
even found a piece of tooth that belonged to the complainant

GTS laboratories employ a range of analytical techniques to determine fragment identity – using 
technology widely used in forensics, including: 

   SEM-EDS (Scanning Electron Microscopy - Energy-Dispersive X-ray Spectroscopy) - measures the 
chemical composition of each sample, while allowing surface features to be examined at very high 
magnification

  GRIM (Glass Refractive Index Measurement) – combined with potential sources, provides strong 
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Glass Technology Services Ltd., provides analysis, consultancy, testing and research and development support 
across the glass, automotive, food and drink, construction, retail, medical, pharmaceutical, security, defence and 
biotech sectors across the UK and internationally.
GTS prides itself on its confidentiality and independence and is accredited to ISO 9001, 14001 and 17025 
standards.

For more information please visit www.glass-ts.com, email info@glass-ts.com  
or telephone +44 (0) 114 290 1801

evidence for product matching
   FTIR (Fourier Transform Infra-Red) 

Spectroscopy – provides valuable information 
about molecular structure, particularly useful 
for plastics/polymers

“Combining these techniques and our unique 
understanding of glass composition, forming and 
failure, we’re able to assess a range of vital clues and 
provide clients with a comprehensive report on a 
sample’s properties and likely source,” said Andrew.

GlAss FORENsICs BEATING ThE COuNTERFEITERs

Forensic experts at Glass Technology Services Ltd (GTS) are helping manufacturers, brand owners, food 
and drink, fragrance and beauty companies to beat the counterfeiters.

The glass research and analysis specialists are taking an 
innovative approach using methods such as refractive index 
measurement and spectroscopy, used extensively in forensic 
science laboratories, to support brand owners, authorities and 
other stakeholders in identifying counterfeit products such as 
perfumes, cosmetics and spirits.

Glass Refractive Index Measurement (GRIM3), Fourier 
Transform Infra-Red spectroscopy (FTIR) and Wavelength 
Dispersive Spectroscopy X-Ray Fluorescence (WDS-XRF) 
equipment is being utilised to analyse both glass and plastic 
packaging - thought to be at a fraction of the time and cost of analysing the high value counterfeit products 
themselves.

GTS Development Technologist Andrew Broadhurst, who previously worked with the Forensic Science 
Service, said: “The time and cost of laboratory analysis for premium spirits or prestige perfume and 
skincare products, for example, can be substantial. It can be a much quicker and more cost-effective 
process to spot a fake by analysing key differences between genuine and ‘suspect’ packaging.

“If the container is a fake, it is almost certain that the product will also be counterfeit.”

 “Using GRIM3 equipment, we can very precisely determine whether the refractive index of glass matches 
that of the claimed manufacturer and the batch it came from. Counterfeiters simply cannot replicate glass 
composition - even if it looks exactly the same or uses exactly the same ratio of raw materials.  Glasses 
that appear the same, but are made from different raw materials, have unique chemical element markers 
– akin to finger-prints or DNA – and this alone, in some cases, can give a definitive answer as to whether 
the glass is from the genuine source. 

“Our WDS-XRF and GRIM processes provide even greater detail with which to compare composition 
- giving vital evidence to manufacturers and brand owners pursuing claims against suspected 
fraudsters.”

GTS experts have also worked on major research projects to develop anti-counterfeiting products for the 
glass market, including invisible inks, micro-chipping and specialist markers. One key avenue that could 
be explored, with sufficient support from brand owners and manufacturers, would be the establishment of 
a database to fingerprint the exact characteristics of all genuine suppliers, monitoring variations in batch 
production – allowing an item to be compared to the claimed production time and manufacturer.■ 
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Glass collection and 
recycling in Italy
According to Massimiliano Avella, analyses conducted in Italy confirm a 
deterioration in the quality of local furnace ready cullet following the 
introduction of separate collection systems, using operational procedures 
that are far from the ideal of ‘mono material’ collection in bottle banks.

Consorzio Recupero Vetro (COREVE) was founded in 
October 1997 by Italy’s leading glass companies 
pursuant to articles 38 and 40 of Legislative Decree 

No 22/97, as amended by Legislative Decree No 152 of 3 
April 3 2006 (Italian Environmental Law, ‘TUA’), implementing 
Directive 94/62/EC. 

Packaging producers and users are responsible for the 
correct and effective environmental management of glass 
packaging waste and have to meet packaging waste recycling 
targets set by the compliance laws. They may comply with the 
obligations set out in the TUA either individually or by joining 
COREVE, which has 85 member companies, comprising 33 
packaging producers and 52 importers of empty packaging. 
COREVE promotes, rationalises, organises and ensures 
the recycling of all glass packaging waste originated by urban 
selective waste collection, pursuant of National Preventing 
Programmes set forth by the National Packaging Consortium 
(Consorzio Nazionale Imballaggi, ‘CONAI’) and by the same 
COREVE pursuant to the TUA. By implementing the TUA, 
COREVE has signed for the period 2009–2013 a national 
framework agreement with the National Association of Italian 
Municipalities (ANCI) in order to guarantee the recycling of all 
glass packaging waste collected by municipalities (or by waste 
managing operators entrusted by the latter) and the payment 
to Municipalities/waste managing operators of an economic 
amount depending – inter alia – on the waste qualitative level 
to cover the collection costs. Figure 1 shows the financial and 
material streams of COREVE’s compliance scheme.

Table 1 and Table 2 show the acceptance criteria of 
waste glass packaging from selective collection (applied 
by COREVE).

RECYCLING RESULTS
In 2011, the quantity of glass packaging waste of national 
origin recycled in Italian glass manufacturing plants 
(closed loop recycling) and in secondary end market 
applications (open loop recycling), has been estimated at 
1,570,000 tonnes, equal to 69.9% of the 2,245,000 tonnes 
introduced to the consumer market and compared to a 
total of 2,052,000 tonnes of glass recycled by Italian glass 
packaging manufacturers. During the year, over 223,000 
tonnes of cullet was imported, while the amount exported 
was minimal, so the overall amount of cullet of national 
origin recycled was around 1,829,000 tonnes. 

To summarise the above, COREVE associated glass 

manufacturing companies have 
recycled 1,829,000 tonnes of national 
furnace-ready cullet (packaging and 
non), of which 1,548,000 tonnes 
was made up of packaging waste. 
Concerning the origin of this waste 
packaging, it is estimated that at 
least 29,000 tonnes come from 
commerce and industry and the 
remaining 1,532,000 tonnes from 
household glass separate collection. 
That considered, due to the low 
quality of packaging waste collected, 
during the treatment process of 
the raw glass, necessary to obtain 
furnace-ready cullet there is an 
average process loss of about 15.5%, 
the total quantity of raw material 
coming from urban separate glass 
collection is about 1,682,000 tonnes. 
Comparing 2011 with the previous 
year, waste glass packaging delivered 
from household (public) collection 
systems has grown by 6%. In the 
period 1998-2011, the total quantity 
of glass recycled (packaging and non) 

has increased by 41%, while recycled 
glass packaging waste has risen by 
122% in the same period. 

AGREEMENT WITH MUNICIPALITIES
According to the National Framework 
Agreement (‘Accordo Quadro’) made 
between CONAI and ANCI (period 
2009–2013), COREVE undersigns 
two types of agreements with 
Italian municipalities or with their 
‘delegated’ (entrusted) collection 
service operators, in order to assure 
glass packaging recycling. 

The first type of agreement 
(type 1) foresees the delivery by the 
municipalities or by the delegated 
operators of the household packaging 
waste coming from the collection 
‘as is’. This raw cullet is delivered 
to COREVE, who guarantees the 
recycling by taking charge of the 
material from municipalities (paid for 
by COREVE) and making calls for 
tenders, attended by glass recycling 
companies (who have already signed 

Category ‘Fine’ fraction limits Maximum impurities Amount paid for raw 
  (% in weight and size) (% in weight) cullet (€/tonne) 
Excellence Fine fraction Overall impurities: Maximum 1%, 
 (size<15mm) of which KSP: Average 0.2% -  
 maximum 5%  maximum 0.3% 37.00 + 0.50 (1)

First class Fine fraction   Overall impurities: Maximum 3%, of which 
 (size <10mm) non-packaging wastes (metals and glass) 
 maximum 5% and KSP allowed; maximum 1.5% (KSP:  
  Average 0.2% - maximum 0.4%) 34.00 + 0.50 (1)

Second class Fine fraction Non-packaging overall impurities: 
 (size <10mm) 2.5%; metals (not packaging) maximum 
 maximum 7% 1.5%; KSP: Average 0.2% 17.75 + 0.50 (1)

Third class Fine fraction  Non-packaging overall impurities: 
 (size <10mm) 5%; metals (not packaging) maximum 
 maximum 8% 1.5%; KSP: Average 0.2% 0.50 + 0.00

Table 1: Technical specifications for ‘raw’ glass, part one. (1) The amount of €/0.5 tonnes is used by a 
national COREVE/ANCI research fund to support the best projects made by municipalities to improve 
the quality and quantity of glass collection and recycling systems.

Flint glass (cullet) sorted by colour Mixed colour glass cullet  
 maximum content (in weight) 3% Amount to add €5/tonne
 Mixed colour glass cullet  
 maximum content (in weight) 1% Amount to add €10/tonne

Table 2: Technical specifications for ‘raw’ glass sorted by colour, part two.
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appropriate agreements with the 
cullet processing firms to transform 
it into furnace-ready cullet for glass 
manufacturing plants or in other 
secondary raw material for different 
industrial sectors) under the duty 
of demonstrating and certifying the 
recycling process.

The second type of agreement, 
type 2, is stipulated/signed 
exclusively with the delegated 
(entrusted) collection operators, 
who are also cullet processors. In 
these cases, the delivered material 
to COREVE is already furnace-ready 
cullet. Overall, through the local 
agreements in Italy COREVE has 
taken delivery of 1,327,000 tonnes 
of waste glass packaging, divided as 
follows:

 1,005,000 tonnes under 
agreement type 1 (regarding raw 
glass);

 322,000 tonnes under agreement 
type 2 (regarding furnace-ready 
cullet).

Taking into account the agreements 
signed/stipulated in recent past years 
and still in place, currently COREVE 
directly manages the recycling of 
glass packaging waste collected 
from 6083 municipalities (75% of 
the total), involving about 50,140,000 
inhabitants, which is equivalent to 
84% of the Italian population. 

OPERATING METHODS
The selective collection services 
should maximise the quantity and 
quality of glass packaging waste, 
ensuring closed loop recycling in 
order to achieve the best results in 
terms of overall economic, material 
and environmental benefits. An 
efficient glass collection and recycling 
scheme is an important driver to 
move towards a circular economy, 
where waste is not dumped but 
becomes the essential raw material 
used to manufacture new products. 

This aim should be the main 
goal and criteria to select the best 
operative methods of household 
glass collection. Contaminants 
(unwanted materials present in 
cullet), can be classified into two 
groups: 

 Non-glass material components 
as metals, ceramics, stones and 
porcelain (KSP), glass ceramics 
(pyro-ceramics or vitro-ceramics), 
organics (food, strapping, plastic, 
wood, textiles) and hazardous 
materials contained in bottles 
and jars (medical and chemical 
refuse). 

 Glass material components – 
non-soda-lime glasses including 
domestic lead crystal and special 
borosilicate glasses originating, 
for example, from light bulbs and 
tubes.

To increase the quantity and above 
all, the quality of cullet available 
for recycling from Italy’s separate 
packaging waste collection (post-
consumer glass), the best method 
involves mono-material glass 
collection using bottle banks. This is 
the simplest, less costly and most 
effective system to obtain acceptable 
quality at the collection stage that 
is suitable for the technological 
needs of the subsequent treatment/
reprocessing and recycling steps, a 
basic requirement to increase the 
quantities recycled. 

Table 3 lists the technical 
specifications for furnace-ready cullet 
in Italy, either when cullet ceases 
to be waste by national law and/or 
when it fits industrial needs.

The raw glass (on packaging 
waste) analyses carried out in 
Italy together with local collection 
operators over the past 12 years 
have consistently confirmed that the 
quality of glass collected worsens 
as more variations are made to the 
ideal method. Impurities increase 
going from a mono-material collection 
system to one in which two or more 
material types (glass, metals and 
plastics) are collected together in the 
same container, such as going from 
bottle banks to household bins used 
for so-called ‘door-to-door’ collection. 

In the cullet treatment/reprocessing plant, a scrap is then 
produced, made up of non-glass fractions (contaminants) 
plus glass that is lost during the selection process. The 
quantity of this scrap depends on the quality of raw glass 
fed into the sorting treatment plant.

In 2011, compared to the 1,682.000 tonnes of glass 
packaging waste collected (both in urban and private 
areas), as a direct result of the diffusion of inefficient 
collection systems, about 252,000 tonnes of treatment 
scrap was produced by reprocessing the raw glass to 
obtain furnace-ready cullet for the glass container industry. 

Since 2007, secondary treatment on these scraps 
has been introduced in Italy. This process is performed 
by removing organic pollutants with lime washing or a 
thermal process and milling the cullet under 1mm in size 
to be able to recycle these types of cullet as well, roughly 
composed of ‘fine’ fractions (about 30% by weight) and 
glass rejected by KSP selection facilities (70% by weight). 
Thanks to this type of secondary treatment, both in closed 
and open loop, from the total amount of cullet scraps, 
more than 122,000 tonnes has been recovered and 
recycled as ‘glassy sand’ in the glass packaging industry 
and about 23,000 tonnes has been recycled as ‘ceramic 
sand’ in others industrial sectors, instead of resorting to 
landfill disposal. 

   

Presence of contaminants according to the national framework Rejects during the selection/treatment 
agreement ANCI-CONAI (as % by weight of total collected) process as % by weight of total waste collected
Collection system  Total Glass percentage
Bottle banks  1.75% 5.8% 4.05%
Kerbside containers for glass and metal 4.45% 12% 7.55%
Door-to-door bins for glass and metal  9.9% 28.6% 18.7%
Roadside containers for glass, metal and plastic  27.2% 52.8% 25.6%

 Table 5: Contaminants and cullet rejected according to collection system.

Figure 1: The Conai/COREVE’s management system.

 By Italian law (ex DM 5.2.98) By Italian glass packaging industry
Glass 99.86% 98.93%
Ferrous metals <0.002% 0.00%
Non-ferrous metals  <0.01% 0.00%
Ceramics and porcelain  <0.01% 0.01%
Stones <0.02% 0.01%
Organics <0.1% 0.05%

Table 3: Technical specifications for furnace-ready cullet (mixed colours) in Italy.

Origin Quantity of glass (% by weight)
Scrap derived from mechanically separating metals 30%-50%
Scrap derived from separating waste 50%
KSP machined scrap <90%

Table 4: Quantity of glass in rejected waste.
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Separately collected fraction systems Serviceable glass in % of total glass collected
Bottle banks 96%
Kerbside containers for glass and metal 92%
Door-to-door bins for glass and metal 79%
Roadside containers for glass, metal and plastic  65%

Table 6: Furnace-ready cullet yield (in %) of total weight of glass collected.

Year Recycling objective (%) National consumer market (tonnes) Objective (tonnes)
2012 71.0% 2,206,000 1,570,000
2013 71.6% 2,196,000 1,570,000

Table 7: Glass recycling objectives (2012-2013).

COMPARATIVE SYSTEMS 
ANALYSIS
Enhancing the ‘raw’ glass waste after 
collection and transport to reprocessing 
facilities produces factory scrap cullet 
(rejects) within glass treatment plants. 
The sorting equipment at treatment 
plants, even though very sophisticated, 
is never totally selective and tends to 
reject glass together with the other 
materials or contaminants present 
in the ‘raw’ cullet coming from the 
collection. As a general rule, the average 
composition of factory cullet scrap/reject 
is as that described in Table 4.

Therefore, it can be seen that 
glass makes up the greater part of 
scrap produced in treatment/sorting 
plants. Therefore, it can be said, for 
example, that for each unit of metal 
or waste delivered together with 
glass, the same quantity of glass is 
lost (ie enhancement is not possible). 
More important is the glass lost 
due to improper delivery of ceramic 
material; at least nine units of glass 
are rejected for each unit of ceramic 
material rejected by the optical 
equipment selecting opaque bodies. 

This is why the production of glass 
waste, derived from recycling operations 
on cullet coming from urban waste 
collection and representing 7-10% in 
weight of the material entering the 
plant in the past, has been registering a 
continual progressive increase over the 
last 20 years. Today, it represents some 
15.5%, by weight of the quantities 
delivered to treatment centres. This 
cullet, unsuitable for glassworks, is 
made up of ‘fine’ fractions (about 30% 
in weight), with less than 10mm-15mm 
diameter size, contaminated by ceramic 
granules and characterised by a high 
degree of organic pollutants and 
coarser scrap, derived from selection 
by machines with optical readouts 
that reject ceramic materials (for the 

remaining 70%). 
From a quality perspective, the 

cullet collected by mono-material 
collection systems gives results 
that make it generally suitable for 
the technological needs of the 
recycling industry. Conversely, huge 
problems have been encountered to 
reach furnace-ready cullet technical 
specifications with material coming 
from other forms of separate 
collection, such as multi-material 
systems that necessarily require 
material ‘pre-sorting’ before delivery 
to COREVE. The ‘pre-sorting’ process 
is normally carried out following 
the principle of ‘extracting’ other 
packaging materials from glass; this 
means that the pre-sorted glass 
remains contaminated by foreign 
materials (general waste, ceramics 
etc) not rejected during the selection 
process. To make matters worse, 
due to the numerous handling phases 
that the cullet undergoes, the glass 
is broken, thereby significantly 
increasing the ‘fine’ fractions that 
cannot be recovered and is sent 
to landfills or requires secondary 
treatment to recover these scraps. 

With ‘raw’ glass that has undergone 
a pre-sorting process, COREVE has 
found that glassy scraps are often 
produced with higher than 30% by 
weight of the material input. Commodity 
analyses carried out together with 
local waste collection operators over 
the years confirm that each separate 
collection system has its own peculiar 
quantity of impurities and scrap. 

In particular, it can be stated that:
 None of the tests on material 

samples coming from ‘mono-
material’ separate collection using 
bottle banks have demonstrated 
levels of contaminants exceeding 
3% in weight and the size of 
cullet has always been suitable for 

treatment before recycling in the glass container industry;
 The quality of glass is worse as the changes made 

to the ideal model (mono-material waste collection 
using bottle banks) increase, ie the level of impurities 
increase when moving from collecting glass on its 
own to a combined delivery of one or more materials 
and even more so when moving from a bottle bank to 
a domestic bin in door-to-door collection.

Table 5 shows the average values of contaminants found over 
the last 12 years during the qualitative research and analyses 
carried out by Consorzio Recupero Vetro (together with local 
collection operators), on the various waste collection systems 
used in Italy. The amount of glass packaging wasted as scrap 
that does not successfully complete the treatment process 
and does not become furnace-ready cullet for glass melting 
(in a closed loop recycling) according to the different collection 
systems adopted is also given. 

Depending on the collection systems adopted in Italy, 
the percentages of cullet available for recycling in the glass 
container manufacturing industry are summarised in Table 6.

Some 1,570,000 tonnes of glass was recycled 
during 2011, of 1,682,000 tonnes collected in Italy, as a 
consequence of the spread of municipal collection systems 
differing from the ideal. The difference was not ‘serviceable’, 
ie it was not recycled as furnace-ready cullet but became 
part of the scrap and as such was delivered for disposal 
to landfill or sent to further treatment for secondary end 
use markets. Conversely, if 1,682,000 tonnes had been 
collected by the best system, about 1,600,000 tonnes would 
have become serviceable after reprocessing, with minimal 
production of scrap and without the need to forward it for 
secondary treatment to recover a part of it. 

OBJECTIVES
Table 7 lists COREVE’s future targets to improve present 
recycling results (60% minimum recycling was imposed 
by Directive 94/62/EC). To achieve these targets, it will be 
necessary to improve the average quality of Italian glass 
collection, to launch mono-material glass collection in 
larger cities, sorted by colour, coloured cullet (green and 
amber) and non-coloured cullet (flint and half-white) and/or 
introduce glass cullet selection by colour in the treatment 
plants and to ensure through technological updating that 
treatment plants are properly equipped and widely opened 
to alternatives to recover/recycle cullet scraps that are not 
destined to be recycled as furnace-ready cullet in glass 
packaging manufacturing plants. 
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a producer’s responsibility 
for post-consumer 
management of the 

product/package includes ensuring 
the recovery and reuse or 
recycling of materials associated 
with the product or packaging. 

Supporters of many EPR 
proposals are interested in 
addressing the cost of recycling 
programmes, which often 
comes at the expense of quality 
collection and high material yields.  
EPR programmes should focus on 
sound environmental outcomes 
and can be designed to obtain 
high rates of recovery of post-
consumer materials and cradle-
to–cradle recycling of recovered 
materials.  

GPI and its member 
companies support the following 
principles related to EPR:

 Performance targets should 
be designed to promote 
‘closed loop’ recovery as 
the highest potential use. 
EPR programmes should take 
into consideration: Diverting 

Extended producer 
responsibility 
Extended Producer Responsibility (EPR) is a policy 
approach in which the producer’s responsibility for the 
product extends to the post-consumer management of 
that product and its packaging. Here, GPI President,  
Lynn Bragg considers this topical issue.

Glass Packaging institute, alexandria, Va, Usa email: info@gpi.org web: www.gpi.org

recyclable materials from landfills; increasing or 
maintaining access to high quality recycled materials 
for reuse in manufacturing; cost and financial 
obligations; potential cost savings to municipalities 
through increased recycling; and programme scope.

 Key stakeholders in this debate include consumers 
- financial incentives and penalties drive consumer 
behaviour. Consumer behaviour is key to the success 
of any programme. Consumer deposit refund 
programmes can be effectively utilised within an EPR 
system and deposits have proven to be effective to 
ensure quality recycling and ensure the highest rate  
of recovery in many jurisdictions.

 EPR programmes should be limited to a 
manageable scope - EPR systems should capture 
household, away from home and on-premise 
consumption, while differentiating among them as to 
collection and handling methodologies.

 Material (packaging) producers should have a 
significant role in governance, so as to ensure that 
any programme is fairly administered and is focused 
on post-consumer recovery, closed loop usage 
and development of post-consumer end markets. 
Packaging manufacturers have a responsibility to 
serve as - and develop - end markets to help maximise 
closed-loop recycling. They also have a responsibility 
to optimise their packaging for recyclability.

EPR programmes should not distort the packaging 
marketplace or direct retailers or brand owners to certain 
kinds of packaging. Instead, packaging optimisation and 
appropriate closed loop recovery should be the goal. 
GPI opposes penalties in payment calculations based 
on weight because they are inadequate methods of 
calculating the full life cycle impact of a package and 
are concerned that much of the framework surrounding 
the vast majority of EPR proposals focus on increasing 
collection of covered products and not the final disposition 
of the recyclables collected.

Recent studies have shown that states and cities 
that have found alternatives to EPR actually realise 
improved recycling rates at a lower cost than mandatory 
programmes. For example, a 2012 SAIC study funded 
by the Grocery Manufacturers Association found the 
municipal solid waste recycling rate in the USA where 
there is no packaging EPR is 24% – higher than Canada 

and the European Union, two 
places where EPR is widely 
employed (which stands at 18% 
and 23%). The study goes on to 
say that EPR does not necessarily 
make waste and recycling systems 
more efficient or decrease costs.

EPR MoVinG FoRWaRD
EPR is being considered by 
several states legislatures. While 
the framework varies from 
state to state, at its core, EPR 
creates a producer responsibility 
organisation (PRO) that is in 
charge of ensuring that certain 
recovery rates and fees are 
attached to covered items. 
Typically, brand owners are tasked 
with developing the details of the 
programme, many of which are 
often finalised after the legislation 
is signed into law. These PROs 
should not be given anti-trust 
immunity when developing costs 
associated with recycling covered 
products and all stakeholders, 
including end-use manufacturers, 
should be at the table if and when 
product fees are assigned.

While earlier EPR legislation 
considered more difficult to 
recycle items, such as paint, 
certain medical devices and 
mattresses, this has expanded 
over the past few years to include 
packaging and printed materials. 
The Glass Packaging Institute 
and its members actively monitor 
and support state and federal 
legislation that will improve 
the quality of recycled glass 
containers, while ensuring 
economic efficiency and 
environmental benefits.  

Lynn Bragg.

originally published in Glass Worldwide, preferred international journal of aiGMF
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I. INTRODuCTION:  

 Very recently, silicate glasses were the major 
type of materials that were commonly used by 
the households, different industries, building 
and other construction purposes, decorative 
applications, etc., although glasses have been 
used for various purposes for thousands of 
years. The advent of float glasses has also evoked 
a number of new applications [1]. During the 
past decades, so many new types of glasses have 
been discovered for satisfying different technical 
and other needs of human society. The method 
of fabrication of such type of so-called technical 
glasses with a wider composition range outside 
the realm of silicates has come into existence. 
The refinements of the process technology are 
continuously evolving for satisfying the needs 
of the hour, and thereby cutting cost and easy 
availability. In that sense, there is a similarity 
with those evolution processes of commercial 
silicate glasses. A comparison is not made here, 
as it is beyond the scope of the present article. 

These special or technical glasses are available in the form of both bulk and thin-films. From the business 
point of view, it makes sense for value addition and it gives a very good measure of “tonnage to investment” 
ratio. This might be one of the main reasons for their rapid development and also the expansion of the field 
of work, and thereby extending the range of their usage, e.g. in electro-chemical, electronic, magnetic and 
optical applications. Some of these applications could be considered as hi-tech in terms of applications.

Glassy materials have several advantages over their crystalline counterparts as far as applications are 
concerned. Generally speaking, glassy materials are relatively much easier to fabricate: large areas [2], 
homogenous thin-films [3], complicated shapes [4] can be prepared. For example, Si:H for solar cell or thin-

Abstract:

The development of basic science drives 
Technology. The principles of basic science 
are always used in the design of various 
technologies, and glass technology is no 
exception in this respect. Comparatively 
speaking, the development in the field of 
newer types of glasses and moreover on 
the newer types of applications is relatively 
recent. This has to be appreciated in the 
context of glass technology over many 
hundred years. Some details on special types 
of glasses are presented for “electrochemical 
applications” for solid-state batteries in 
order to appreciate how the development 
takes place by the need of the society.
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film transistors, while for bulk glasses can readily 
be prepared from the melt of different volumes 
by relatively slower quenching procedure or by 
sol-gel route. Moreover, quite importantly, the 
material of fabrication could remain workable 
near the glass transition temperature. This means 
that the viscosity remains relative low for the glass 
to be workable over the range of temperature so 
that it could be fashioned into various shapes and 
sizes, or drawn into fibres, as desired. It should 
be further noted that particularly bulk glasses are 
often structurally homogeneous and isotropic on 
macroscopic length scale (i.e. uniform property in 
any direction). As a result, the concerned physical 
properties are also isotropic and homogeneous 
unlike crystalline materials for which the 
intrinsic behaviour of even single crystals may 
be anisotropic (i.e. different values of a given 
property in different directions), and also the 
presence of ‘grain boundaries’ in polycrystalline 
samples could dominate the overall behaviour. 

Therefore, the large-scale optical transparency 
is readily achievable, e.g. in silicate glasses for 
optical components including optical windows 
and fibre-optic cables for optical communication 
systems. The absence of structural defects, such 
as grain boundaries or dislocations as an area 
of concern in crystalline materials, also has a 
tremendous impact on the ’mechanical behaviour’ 
and on the use of glassy materials in mechanical 
engineering applications. Due to this mechanical 
advantage, the glasses can often reach the ‘ideal’ 
value of mechanical strength and consequently the 
fibres of silica glass or ribbons of metallic glasses 
could be used as fibre-reinforcement elements in 
composite materials. It has to be noted that some 
of these composites could be very expensive in the 
aviation industry.

Moreover, glassy materials have another 
important advantage over their crystalline 
counterparts in getting a homogeneous structure 
even in the multi-component systems in a wide 
range of compositions. The physical properties 
are sometimes “additive” in nature, and they 
can be varied continuously by changing the 
percentage of one or more components within a 
particular base-glass composition. In this way, in 
the ornamental or decorative silicate glass matrix, 
the intensity of the colour can be controlled by 

varying the concentration of transition metal ions, 
i.e. colouring agents.

In this paper, one of the important technological 
applications of glassy materials are explored. In 
particular, here electro-chemical applications are 
considered in terms of electro-chemical sensors in 
Part-I. In the Part-II for the same application, solid-
state batteries based on glassy materials will be 
described, i.e. it is focussed on two most popular 
applications in the field.

II. ElECTRO-ChEMICAl 
ApplICATIONs:
The diffusion of different alkali ions, such as Na+, 
K+ or Li+ and alkali metal ions, e.g. Ag+ inside the 
glass matrix is important to understand different 
chemical behaviours of glasses. This diffusion is 
a thermally-activated process and hence to stop 
diffusion of such ions at higher temperature of 
exposure of a given glass could be somewhat 
difficult. Likewise, the same is true for the chemical 
corrosion of a glass at elevated temperature. This 
behaviour can be also due to a chemical gradient 
and an electric field gradient.

The ability of such ions to diffuse readily in 
oxide or chalcogenide (i.e. sulphur, selenium, 
and tellurium) based glasses in the present of a 
concentration gradient or an electric field opens up 
a range of options in the field of electro-chemical 
applications. For example, in energy storage 
(batteries), displays or chemical sensors, glassy 
materials can be good candidates by offering 
certain advantages in such applications over 
their crystalline or liquid counterparts. Glassy 
electrolytes that could be often made in the form of 
thin-film have more isotropic diffusion compared 
to many well-known crystalline electrolytes.

2.1 Solid-State Batteries:

 At present, due to increasing usage of many 
home appliances, all-solid-state battery is the norm 
of the day and increasingly becoming popular in 
day-to-day use. This is achievable by using a solid 
electrolyte at high temperature, in the application 
in micro-electronic devices, and to avoid leakage 
and packaging problems that are inherent in 
liquid battery cells involving conventional liquid 
electrolytes. If ionically conducting solids have 
to be used as electrolytes in batteries, several 
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specific requirements have to be satisfied. These 
requirements can be summarized as follows:

1) There are certain constraints on the conductivity, 
i.e. the ionic conductivity should be high 
compared to that of liquid electrolytes, whose 
conductivity value at room temperature is 10-2/
Ohm.cm. It means that the solid glass should be 
superioic so that the internal resistivity of the 
components of battery-cell is not significantly 
high. On the contrary, the electrolyte material 
should have a negligible ‘electronic’ conductivity 
such that the battery-cell is not internally short-
circuited that could shorten the life-cycle of the 
battery. 

2) Certain chemical constraints have to be 
considered, such as the stability of the glassy 
material that should be high, particularly with 
respect to the electrode reactions at the interface 
with the anode and the cathode.

3) Some mechanical considerations have to be 
given on the sufficient flexibility of the so-
called ideal electrolytes for internal mechanical 
contact. Therefore, the electrical contact has to be 
maintained throughout the discharge process of 
primary cell when the material is removed from 
the anode area, and throughout the charging 
and discharging cycles of a secondary cell, 
when a change of volume may take place. This 
becomes important when intercalation-type 
materials are used in the system.

From a survey of the existing literature on the 
subject, it is found that ionically-conducting 
glasses fulfil most of these requirements, if not 
all. Consequently, such solid electrolytes are 
getting used in certain battery applications. 
These electrolytes have an extra advantage over 
conventional ‘liquid electrolytes’ in that only one 
type of ion is generally ‘mobile’ and the other 
being part of the structural framework of the glass 
is immobile [5].

In this context, lithium-based batteries are gaining 
popularity in energy-storage systems, where a high 
specific energy capability that is expressed as Wh/
Kg. A typical cell which has been designed consists 
of Li-metal anode, a crystalline TiS2 intercalation-
type cathode and as electrolytes, a LiI-doped Li2S-
P2S5 glass. This glass has a room temperature Li+-
ion of conductivity of 2x10-3 Ohm.cm [6]. This type 
of battery has a high specific energy characteristic 

of 150 Wh/Kg compared to that of 40 Wh/Kg for a 
lead-acid accumulator cell and there is an output 
voltage of around 2V. This is obtained with a 
rather high current density that ranges from 0.11 
to 1.01 mA/cm2 for room temperature and 1000C 
respectively [6,7].

Glassy electrolytes are also employed for other 
applications, e.g. in the sodium-sulphur battery 
that is operated at high enough temperature 
(300 C), at which both sodium and sulphur ions 
are in the liquid state. This is to enable Na2S to 
be dissolved well in the sulphur. In this case, the 
electrolyte is sodium-borosilicate glass in the form 
of hollow fibre, which then serves to separate 
molten electrode materials. This cell also has a high 
specific energy characteristic at 120 Wh/Kg, and a 
voltage of 2V, and it can provide current densities 
up to 4 mA/cm2 [7].

There has been a certain amount of research 
activity on the development of glassy electrolytes 
that are suitable for better applications, but lesser 
amount of work has been done in the study of 
glassy cathode materials making the ‘monolithic 
battery’ elusive. One such possibility for making 
cathode material is to explore the prospect of 
constructing the ‘rechargeable, i.e. secondary, 
all-solid-state batteries. This method consists 
of insertion of crystalline layered compounds, 
such as TiS2 in which the cell ions, i.e. Li ions, 
can be intercalated. It is noteworthy that the 
metal intercalation is accompanied by the charge 
transfer to the host metal d-band in the form: 
Ti4+ + e-  Ti3+. Although these types of cathode 
materials have the disadvantage of appreciable 
change of volume during de-intercalation process, 
it leads to the problem of ‘contact’, as described 
in point number (3) above, the cathode-electrolyte 
interface that results in the loss of reversibility in 
the charging or discharging cycle. 

This problem could be solved by using glassy 
cathode materials within which Li ions may be 
reversibly introduced. This may be considered 
as ‘mixed conductors’, they show an intrinsic 
electronic conductivity. This allows a cathode 
made from such a material to be in good electrical 
contact with the external circuit as well as extrinsic 
ionic conductivity when containing inserted ions. 
To give an example, such possible glassy cathode 
materials are glasses containing transition metals, 
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e.g. V2O5 – P2O5 [8] or BaO-B2O3–V2O5 [9] mixtures 
and glassy molybdenum sulphides, i.e. MoS2 , MoS3. 
In such situations, the electronic conductivity arises 
from hopping of electron+oxygen charge cloud 
(collectively called ‘small polaron’) from lower 
valence state to higher valence state (say, from 
V4+ to V5+ in vanadate glasses). These materials 
are attractive, as the changes in volume occurring 
upon insertion can be relatively smaller than that 
characteristic of crystalline compounds, say, in Ca-
stabilized zirconia, which is a good ionic conductor.

After having described solid-state battery systems, 
it has to be said that another goal is to find a glass-
forming material that could be sulphide-based 
chalcogenide type of glass. This could be used as 
the basis of superionic-glassy solid electrolyte, and 
also to form an electronically conducting cathode 
material. This is called “monolithic battery-cell”, 
as describe above. Here, mobile ions would not 
sense the interface between the electrolyte and 
cathode, and consequently over-potentials that are 
associated with such interfaces would be relatively 
reduced to some extent.

References:
1) A. K. Bandyopadhyay, “Technology of Float 

Glass Process”, KANCH, Vol. 5 [3] (2012) 33.

2) J. Zarzycki, “Les Verres et l’Etat Vitreux”, Mason, 
Paris, (1982)

3) A. K. Bandyopadhyay, “Nano Materials”, 
Tunbridge Wells, UK (2010).

4) A. K. Bandyopadhyay, KANCH, Vol. 6 [1], (2012) 
31.

5) J. P. Gabano, Glass: Current Issue, A. F. Wright 
and J. Dupuy (eds.), Martinus Nijhoff (1985).

6) J. R. Akridge and H. Vourlis, Solid State Ionics, 
Vol. 18, (1986) 1082.

7) J. L. Souquet, Sol. State ionics, Vol. 28, (1988) 
693.

8) A. Mansigh and M. Sayer, J. Non-Crystalline 
Solids, Vol. 7, (1972) 12.

9) A. K. Bandyopadhyay, J. O. Isard and S. Parke, J. 
Phys. D: Applied Physics, Vol. 11, (1978) 2559.

10) A. E. Owen, J. Non-Cryst. Solids, Vol. 35, (1980) 
999.■



www.aigmf.com

51  Kanch | Vol 1 | No. 2 | July-September 2013

Do your bit and stay  
Eco-Friendly

14 sMART wAys TO GO GREEN AT wORk

Going Green at work is a natural extension of taking environment-friendly measures at the workplace the 
way we do in our daily lives. It’s time we bring the green quotient into action and here’s how. 

1. Set Energy-Saving-Settings for your Work-Desktop
  Set monitor/display sleep-timer: Turn off after 15 minutes or less;
  Set turn off hard drives/hard disk sleep-timer: 15 minutes or less; and
  Set system standby/sleep- timer: After 30 minutes or less.

2. Artificial lighting accounts for 44 percent of the electricity use in office buildings. 
  Turn off the lights when you’re leaving any room for 15 minutes or more. 
  Natural light should be utilized whenever possible. 
  LEDs use 1/3rd to 1/30th of Incandescent or Compact Fluorescent Lights and last up to 10 times as long 

as CFL’s. Hence, using LEDs in the office space is a smart choice to reduce electricity use, manage power 
and cut the costs.

3. Print on both the sides of the paper or use the back side of old documents for faxes, scrap paper, scribbling 
or drafts. 

4. As compared to the desktops, laptops are energy-efficient as they use 50% less energy than desktops. 
Replacing laptops with the desktops seems to be a smart choice.

5. Detoxify the ambience by keeping small green plants indoor. Indoor plants help in removing chemical 
toxins present in the air. They produce oxygen which helps in maintaining air quality inside the building. 
Areca Palm, Money plant and Mother-in-law’s Tongue are some of the common indoor green plants that 
can be used for keeping the indoor air fresh and clean. 

6. Conserve water. Replace those conventional water fixtures with water-efficient fixtures like sensor taps, 
waterless urinals, water closets with dual flush systems etc. Water-wise practices like using of grey-water, 
reusing RO water and RWH should be followed as they help in reducing the amount of water consumed.

7. Green Cleaning should be promoted. Certified cleaning products that are should be put into use. 

8. Reconsider commuting. To decrease carbon footprints, one can take public transit like metro, bus or opt 
for carpooling. Use green fuel for your vehicle like CNG. Also, get your vehicle serviced and checked 

Mr. Kamal Meattle, CEO-Paharpur Business Centre is a serial entrepreneur 

and an environmental activist. He has more than 20 years of experience in 

the real estate and service sector business. He is a graduate of MIT, USA. He 

has a vision to reshape commercial buildings in India by using the principles 

of green architecture and sustainability." 
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(pollution test) at least on a monthly basis. This 
will help in reducing the emissions.

9. From fax paper, junk mail to plastic bottles; 
recycle everything that gets collected in the 
trash or waste bins. Purchase office supplies 
made from recycled materials.

10. Take care that indoor materials used in the 
buildings like furniture, carpets, paint etc have 
low or no volatile organic compounds (VOCs) 
and do not off-gas toxic chemicals.

11. Reconsider your business travel plan. Before 
planning a tour, check if the purpose can be 
solved by video and web conferencing sessions 
so that the amount of employee travel, carbon 
footprints and travel expenses are reduced. 

12. Don’t get tempted by the offers available in the 
market while shopping for your kitchen. Avoid 
additional and unnecessary purchases. You will 
be able to manage your food waste effectively 
then. 

13. Don’t throw fruits or vegetables just because 
they are going soft. They can be made into 
smoothies, fruit-pies, chutneys, sauces etc. 
Think of other possibilities of retaining that 
yum-factor.

14. Set a compost bin for fruit and vegetable peels. 
Compost them. Within a few months you will 
have rich manure for your plants. You can also 
dump the cooked food waste in the compost.

GROw yOuR OwN INDOOR FREsh AIR 
FOR hEAlThy AND BETTER lIVING

–An innovative way to go green

As a study reveals, indoor air pollution is considered 
as the second highest killer in India and is generally 
5-10 times more polluted than ambient air. 

Indoor Air pollution can lead to the possibilities 
of eye irritation, respiratory symptoms, lungs 
impairment, Asthma, headache and more. 

According to a study, 27.5% under-five infant 
mortality is because of indoor air pollution. The 
researchers have found that a daily average 
increase in particulate matter of 6 micrograms per 
day over two days raise the risk of OHCA by 4.6%, 
with particular impact on those with pre-existing 

(and not necessarily cardiac-related) health 
conditions. Hence, it is important that indoor air 
quality is properly maintained in the living and 
working space. One of the ways to combat indoor 
air pollution is by growing fresh air indoors.

Following are some measures that can help you to 
attain healthy and fresh indoor air:

1. Grow right kind of toxin removing plants. 
They not only help in detoxifying the indoor 
air, of the chemical toxins present in it but also 
help in increasing blood oxygen levels of the 
building occupants. Areca Palm, Money plant 
and Mother-in-law’s Tongue are some of the 
common and easy-to-maintain indoor green 
plants. Areca Palm and Money Plant produce 
Oxygen during the day time while Mother-in-
law’s Tongue produces O2 during Night-time. 

2. Companies can install Air Purifiers with 
activated carbon filters and ionizers to filter air.

3. Ingress of untreated air should be avoided.
4. To maintain good air quality, smoking and eating 

should be allowed only in the designated areas.
5. Organizations should have a well equipped 

Indoor Air Quality (IAQ) department with lab 
facilities and a dedicated Indoor Air Quality 
Manager to monitor it. 

IAQ system not only helps in cleansing the air but 
also helps in reducing the energy consumption as 
it has been in our case. There has been almost a 
30% reduction in our electricity bills. We will be 
replicating this system in one of our mega projects 
namely, “Greenspaces”.

Last but not the least and the most important 
way of going green is by spreading the word, 
especially at schools educating children from the 
primary level onwards. Tell your colleagues and 
friends about simple measures that can help you 
stay eco-friendly. Encourage them to do so. Ask 
others to come up with their ideas and let those 
ideas go viral. Use your social media network to 
disseminate these ideas. Get involved in group 
chats or discussions about going green and get 
others involved in it.

These simple and easy measures can take you long 
on the green pathway. Do your bit, go green and 
live healthy.■
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Indian Green Building Council (IGBC) of CII is 
organising its flagship event Green Building Congress 
2013, International Conference & Exhibition on Green 
Buildings from Oct 24–26 at Chennai Trade Centre, 
Chennai, India. 

Spearheading the green building movement in India 
is Indian Green Building Council (IGBC) of CII. Green Building  movement in India was triggered off when 
CII-Sohrabji Godrej Green Business Centre building in Hyderabad became the  first Platinum rated green 
building rating in India. Since then, Green Building movement in India has gained tremendous impetus over 
the years. As on date, over 2,155 green building projects amounting to over 1.52 Billion sq.ft of green building 
footprint are registered with IGBC, making India one of the top three countries with largest green building 
footprint in the world. 

Today all types of buildings, all over the country are going the Green way. Buildings include: Airports, 
Banks, Colleges, Convention Centres, Factories, Hospitals, Hotels, Institutions, Existing Buildings, IT Parks, 
Offices, Residential, Schools, SEZs, Townships, etc. The reason for this significant progress is the fact the green 
buildings makes good business sense. Though the incremental cost of a commercial green building would 
be 3-5 % and a green home incremental cost 1 %, the additional costs gets paid back within an attractive 
span of 3 to 4 years with substantial reduction in operational costs. Today constructing green buildings are 
technically feasible and economically viable.

The vision of the Council is ‘to enable sustainable built environment for all and facilitate India to be one of 
the global leaders in sustainable built environment by 2025’.

Green Building Congress 2013 will feature a three day conference and parallel exhibition showcasing Green 
Building Technologies / Products / Services. The major objective of the Green Building Congress 2013 
is to facilitate India in emerging as one of the global front-runner in green building design, products and 
technologies.  Green Building Congress, is one such event where the stakeholders of Indian construction 
industry would look forward to attend to share, network and explore new opportunities , which in turn will 
facilitate the spread of green building movement in the country. ■

IGBC 2013 will focus on: 
  Architectural perspectives in Green Buildings
  National and international experiences on Green 

Building concepts
  Green Building Movement- global trends
  Case studies on Green Buildings- national and 

international
  Green Building Rating Systems
  Green Building materials, equipment & technologies
  Public Policies

Benefits to Participants:
  Awareness on the  latest trends in green buildings
  Provide networking opportunities and 

information sharing amongst all the stakeholders
  Showcase green building products and 

technologies
  Platform to launch new green building products
  Train building professionals on green building 

concepts
  Facilitate market transformation

AIGMF will be participating in Green Building Congress 2013 as one of 
the Supporting Associations. Please visit AIGMF stall # 114.

GreenBuilding Congress 2013 will feature the following events:

Advanced Training Programme 22 & 23 October Conference on Green Homes 26 October

International Conference 24 & 25 October Conference on Existing Buildings 26 October

International Exhibition 24 & 25 October Conference on Green Interiors 26 October

For more on the event, please visit  http://www.greenbuildingcongress.com/site/gbc/index.jsp
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dk¡p izkS|ksfxdh] m|ksx o O;kikj dk lEiks"; 
fodkl% lefUor lg;ksx dh egÙkk
(Sustainable Development of Glass Technology, Industries and 
Business; Importance of Mutual Cooperation)

nsosUnz dqekj
izksQslj 
fljkfed vfHk;kU=kdh foHkkx] Hkkjrh; izks|ksfxdh laLFkku] 
¼dk'kh fgUnw fo'o fo|ky;½ okjk.klh & 221005 
devendra.cer@itbhu.ac.in

dk¡p ,d lLrk o loZlqyHk inkFkZ gSA ;g vusd :iksa o vkdkjksa esa miyC/k gS rFkk blds vusd cgqvk;keh mi;ksx gSaA dk¡p 
ds fuekZ.k dh ewyHkwr i|fr ;|fi cgqr ljy gS] ysfdu mi;ksx rFkk mRiknu {kerkvksa ds vUrj ds dkj.k] fofHkUu dk¡p 
m|ksxksa esa dkQh vUrj jgrk gSA tSls lery dk¡p cukus okys] nok rFkk [kk| inkFkksZ dh iSdsftax ds fy;s tkj o cksrysa 
cukus okys] fo|qr cYc] Vhoh fiDpj V~;wc ;k LØhu] ltkoVh oLrq,sa cukus okys ;k vU; izdkj ds dk¡p m|ksxksa esa dkQh 
vUrj jgrk gSA bu m|ksxksa dh mRiknu dk;Ziz.kkyh] {kerk rFkk O;kikj esa dkQh vUrj jgrk gSA dk¡p ds O;kikj esa Hkh 
lSdM+ksa izdkj ds izfr"Bku tqM+s gq, gSaA bu fofHkUurkvksa ds dkj.k dk¡p izkS|ksfxdh] m|ksx o O;kikj ds fodkl ds fy;s ,d 
lexz n`f"Vdks.k] ekWMy o uhfr cukuk cgqr gh dfBu dk;Z gSA fodkl ds fcuk dk¡p m|ksx o O;kikj esa LFkkf;Ro ykuk Hkh 
,d nq"dj dk;Z yxrk gSA dk¡p izkS|ksfxdh esa uohu vfo"dkj dkQh vUrjky ds i'pkr gh vkrs gSaA vr% dk¡p rFkk dk¡p 
oLrqvksa ds mRiknu rFkk O;kikj esa dkQh izfrLi/kkZ jgrh gSA dk¡p ds mRiknu o O;kikj ds {ks=k esa yxs gq, vkS|ksfxdh o 
O;kikfjd izfr"Bku bu izfrLi/kkZRed ifjfLFkfr;ksa esa viuh bdkb;ksa ds fy;s vf/kd ls vf/kd ykHk dekus esa yxs jgrs gSA 
izfrLi/kkZ xksiuh;rk dks c<+kok nsrh gSA vR;f/kd izfrLi/kkZ o xksiuh;rk ikjLifjd lg;ksx esa deh ykrh gS rFkk vko';d 
lwpukvksa ds vknku iznku rFkk lEidZ ij fu"ks/kkRed izHkko Mkyrh gSA ikjLifjd lg;ksx dh deh rFkk fu"ks/kkRed O;ogkj 
;k izo`fr] izkS|ksfxdh] m|ksx o O;kikj ds lexz o lEiks"; ¼Integrated and sustainable½ fodkl ds fy;s udkjkRed 
fl) gksrh gSA

fiNys nks o"kks± ls eSa vky bf.M;k Xykl eSuwQsDpjlZ QSMjs'ku ¼AIGMF½ ds lg;ksx ls dk¡p m|ksxksa dk Hkze.k dj jgk 
gw¡A bu Hkze.k dh vuqHkwfr;ksa ds vk/kkj ij esjk ;g fu"d"kZ fudyk gS fd ge lHkh dks dk¡p m|ksx o O;kikj ds mu {ks=kksa dh 
[kkst djuh pkfg,] ftuesa m|ksx] O;kikfjd izfr"Bku o 'kks/k o fodkl dk;ksZ esa yxsa izfr"Bku esa vko';d lwpukvksa ds 
vknku&iznku o lg;ksx dks c<+kok feysA ;g vkilh lg;ksx o lwpukvksa dk vknku&iznku ,d LoLFk izfrLi/kkZ dks c<+kok 
nsxk ftlls dk¡p m|ksx lEiks"; fodkl ds ekxZ esa vxzlj gksxkA esjs vuqHkoksa ds vk/kkj ij lg;ksx ds dfro; {ks=k fuEu 
izdkj ds gks ldrs gSaA

lqj{kk] laj{kk o LokLF;
vlkgh bf.M;k ds :M+dh fLFkr ¶yksV dk¡p Iyk.V o xqtjkr xkftZ;u ds vafdys'oj fLFkr ¶yksV dk¡p Iyk.V ds Hkze.k 
esa eSaus ik;k fd ;s izfr"Bku Iyk.V ds LoPN okrkoj.k] rFkk dfeZ;ksa dh lqj{kk] laj{kk o LokLF; ds izfr dkQh ltx gSaA ;s 
vius Iyk.V dh xq.koRrk ds ,d iSekus dks lqj{kk o laj{kk ls tksM+rs gSaA vlkgh bf.M;k esa blds fy;s ekud mik;ksa dk 
Hkh fu/kkZj.k fd;k gS rFkk bu ekud n`f"Vdks.k dks Iyk.V ds fofHkUu LFkkuksa ij n'kkZ;k Hkh x;k gSA dqN dk¡p m|ksx lqj{kk] 
laj{kk o LokLF; mik;ksa ds izfr ltx ugha gSaA os bldks ,d vuko';d [kpsZ ds :i esa ekurs gksxsaA ysfdu buds ekun.M 
LFkkfir djus o mik;ksa dks ykxw djus ls vkS|ksfxd dfeZ;ksa dk vkRefo'okl o izfr"Bku ds izfr fo'okl c<+rk gSA blds 
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QyLo:i mRiknu {kerk c<+rh gS o mRiknu {kerk 
ds fodkl ls izfr"Bku dks ykHk gksrk gSA dk¡p m|ksx esa 
mPprki ij HkfB~B;k¡ lapkfyr gksrh gSA rFkk VwVk dk¡p 
?kkrd gks ldrk gSA vr% bl m|ksx esa lqj{kk o laj{kk 
mik;ksa dks viukus dh vR;Ur vko';drk gSA bu mik;ksa 
ds ikyu djus ls e'khuksa dk Mkmu Vkbe Hkh de gksrk gSA 
dk¡p ds vkS|ksfxd o O;kikfjd izfr"Bku vkilh lg;ksx 
ls ekud lqj{kk] laj{kk o LokLF; mik;ksa ds fy;s fn'kk 
funsZ'k rS;kj dj ldrs gSaA tks de ls de O;; esa O;ogkj 
esa yk;s tk ldrs gSA

i;kZoj.k laj{kk
orZeku dky esa ge lHkh i;kZoj.k ds iznw"k.k o Nj.k ds 
nq"ifj.kkeksa ls Hkyh&Hkk¡fr ifjfpr gSaA dk¡p dk mi;ksx 
i;kZoj.k dh laj{kk ds fy;s Hkh gks jgk gSA tSls lksyj dk¡p 
o bUlwysVsM dk¡pA ysfdu leLr dk¡p m|ksx o O;kikj 
dks i;kZoj.k ds vuqdwy o mldh lqj{kk ds izfr ltx 
cukus dh vko';drk gSA dk¡p ds eq[; ?kVd inkFkZ 
tgjhys ugha gksrs gaSA ysfdu dk¡p dks cqycqyk eqDr rFkk 
jaxhu cukus ds fy;s dqN ?kVd inkFkks± dk iz;ksx fd;k 
tkrk gS tks tgjhys gksrs gSaA buds mi;ksx rFkk dk¡p 
xykus dh izfØ;k ds nkSjku ;g lEHkkouk cu ldrh gS 
fd bu iznw"k.k QSykus okys tgjhys rRo fofHkUu ek/;eksa 
ls okrkoj.k esa QSy tk, rFkk mldks iznwf"kr dj nsaA 
;fn dk¡p jklk;fud :i ls Mw;wjsfoy ugha gS rks VwVk o 
vuqi;ksxh dk¡p Hkh iznw"k.k QSykus ds fy;s mÙkjnk;h gks 
ldrk gSA

dk¡p ij ijr ¼Coating½ p<+kus rFkk dk¡p dks ySehusV 
djus ds fy;s fofHkUu izdkj ds jklk;fud inkFkks± dk 
mi;ksx fd;k tkrk gSA blds vfrfjDr niZ.k dk¡p cukus 
ds fy;s dk¡p dh lrg dks ikuh dh mifLFkfr esa xzkbaM o 
ikfy'k fd;k tkrk gS ftlls dk¡p ds eghu d.k curs 
gSaA dksVsM dk¡p dh fjlkbfdfyax dfBu gksrh gSA vr% 
vuqi;qDr dksVsM dk¡p dk dysV dh rjg iz;ksx ugha gksrk 
gSA bl izdkj bu dk;ksZ esa mi;qDr jklk;fud inkFkZ 
rFkk dk¡p ds d.k okrkoj.k dks iznwf"kr djrs gSaA vlkgh 
bf.M;k ds #M+dh Iyk.V ds Hkze.k ds nkSjku eSusa ;g 
ik;k fd mUgksusa ty dks iznw"k.k eqDr j[kus ds fy,] ty 
mipk;d ¼Water Treatment½ ;U=k yxk j[ks gSaA blh 
izdkj vU; dfri; dk¡p m|ksxksa esa ty mipk;d ;U=kksa 
dh LFkkiuk ds lans'k Hkh izkIr gksrs jgrs gSA vr% vkilh 
lg;ksx }kjk dk¡p m|ksx o O;kikfjd laLFkku i;kZoj.k ds 

izfr tkx:drk rFkk lja{kk mik;ksa ds fu;eu dk dk;Z Hkh 
dj ldrs gSaA ;g mudk lkekftd mÙkjnkf;Ro Hkh gSA

ÅtkZ cpr o HkfB~B;ksa dk j[k j[kko
dk¡p mRiknu HkfB~B;k¡ mPp rkiØe ij lapkfyr gksrh 
gSA rFkk mudk thou dky izk;% 12 ls 15 o"kZ gksrk gSA 
HkfB~B;ksa dh ,d ckj LFkkiuk gksus ds i'pkr muds }kjk dk¡p 
xykus dh izkS|ksfxdh ;k izfØ;k esa cgqr vf/kd ifjorZu 
ugha fd;k tk ldrk gSA ysfdu buds lapkyu ds vuqHko 
ds vk/kkj ij bl izdkj ds mik;ksa dh [kkst dh tk ldrh 
gS fd ¼i½ leqfpr j[kj[kko ds }kjk HkfB~B;ksa dk thou 
dky cM+s] ¼ii½ ÅtkZ âkl dks jksddj ÅtkZ dh cpr dh tk 
lds rFkk ¼iii½ mRiknu {kerk c<+kbZ tk ldsA bu mik;ksa 
dks viukus ls u dsoy O;kikfjd ykHk c<+rk gS ijUrq 
i;kZoj.k dh lqj{kk Hkh gksrh gSA izkS|ksfxdh o mRiknu 
xksiuh;rk cjdjkj j[krs gq, Hkh m|ksx HkB~Bh ds thou 
dky c<+kus o ÅtkZ âkl dks jksdus ds mik;ksa ds ckjs esa 
lwpuk;sa lk>k dj ldrs gSaA bu mik;ksa dks lk>k djus 
ls bu dk;ks± ds fy;s ekud mik;ksa dk fu/kkZj.k gks ldrk 
gS] ftudks lHkh m|ksx vH;kl esa ykdj ykHkkfUor gks 
ldrs gSaA orZeku dky esa vusd ljdkjh o xSj ljdkjh 
izfr"Bku Hkh bl dk;Z dks dj jgs gSaA

ykbiQ lkbfdy vlslesUV rFkk dysV mi;ksx
dk¡p lEcU/kh inkFkZ vU; inkFkksZ dh rqyuk esa lLrs gksrs 
gSaA vr% dk¡p mRiknksa dk thou dky lekIr gksus ij 
mudk dksbZ ewY; ugha gksrk gS ;k ux.; gksrk gS vr% 
lkekU;r% budks vof'k"V inkFkZ ekudj MEi dj fn;k 
tkrk gSA oSls rks dk¡p ds vof'k"V inkFkZ i;kZoj.k dks 
dksbZ uqdlku ugha igq¡pkrs gSa] ysfdu VwVs QwVs dk¡p ds 
VqdM+s vR;f/kd iSus o uqdhys gksrs gSa rFkk ?kkrd gksrs gSaA 
;fn bu dk¡p ds VqdM+ksa ;k VwVs QwVs dk¡p ds fMLiksty esa 
lko/kkuh u cjrh tk; rks ;s inkFkZ lkekU; tu fo'ks"kdj 
cPpksa o fujhg tkuojksa dks ?kk;y djrs jgrs gSaA

VwVs QwVs dk¡p ¼ftldks vkS|ksfxd Hkk"kk esa dysV dgrs 
gS½ dk dk¡p ds cSp ds lkFk mi;ksx djus ls dk¡p xykus 
dh izfØ;k ljy gksus ds lkFk&lkFk] ÅtkZ o dk¡p ds 
ewy ?kVd inkFkksZ dh Hkh cpr gksrh gSA ÅtkZ o ewy?kVd 
inkFkks± dh cpr ls ,d izdkj ls i;kZoj.k dh laj{kk Hkh 
gksrh gS rFkk ;g lekt ds lEiks"; ¼Sustainable½ fodkl 
esa cgqr lgk;d gksrh gSaA iSdsftax ds fy;s dk¡p cukus 
okys m|ksx dkQh ek=kk esa dysV dk iz;ksx dj jgs gS rFkk 
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ykbQ lkbfdy vlslesUV izfØ;k dks viukus dh vksj 
vxzlj gSA ijUrq lery dk¡p mRikfnr djus okys m|ksx 
bl fn'kk esa fo'ks"k iz;kljr ugha yxrs gSaA bldk dkj.k 
gS fd VwVs QwVs dk¡p dks fcuk fMxzsM gq, okfil m|ksxksa 
rd ig¡qpkus dh dksbZ ekud izfØ;k fu/kkZfjr ugha gks ik 
jgh gSA lery dk¡p esa dk¡p dh ikjnf'kZrk o xq.koÙkk 
¼Quality½ dkQh egRoiw.kZ gksrh gSA vr% bu m|ksxksa esa 
fMxzsMsM dysV dk mi;ksx ugha fd;k tk ldrk gSA mÙke 
xq.koRrk okys dysV dk ewY; Hkh dk¡p inkFkks± ds ewY; ds 
led{k ;k T;knk gksrk gSA bl izdkj bu m|ksxksa esa vf/kd 
dysV ds mi;ksx dks izksRlkgu ugha fey ikrk gSA

i;kZoj.k o jkW esVhfj;y dh laj{kk rFkk mRikn ewY; 
?kVkus ds fy;s ;g vko';d gS fd ljdkjh o lkekftd 
laLFkk;sa rFkk dk¡p m|ksx ls tqM+s vkS|ksfxd o O;kikfjd 
laxBu vkilh lg;ksx ls lefUor iz;kl djsa ftlls 
de ls de ykxr esa] mi;ksx fd;s gq, VwVs QwVs dk¡p ds 
VqdMksa dks fcuk dUVsfeus'ku ds okfil dk¡p m|ksxksa rd 
igq¡pk;k tk  ldsA bl izdkj ;s m|ksx vf/kd ls vf/kd ek=kk 
esa dysV mi;ksx ds fy;s izksRlkfgr gks ldsaxsA vf/kdrj 
lery dk¡p ds foØsrk cM+s vkdkjksa dk dk¡p [kjhndj] 
NksVs vkdkjksa esa dkVdj foØ; djrs gaSA bl izfØ;k esa 
dkQh ek=kk esa NksVs dk¡p ds VqdM+s cp tkrs gSaA lkekU;r% 
foØsrk bu dk¡p ds VqdM+ksa dks dUVsfeusV gksus ls cpkus 
rFkk m|ksxksa dks okfil igqpkusa esa mRlqd ugha jgrk gSA 
;fn bl vuqi;qDr dk¡p dks ,d ekud izfØ;k }kjk 
lery dk¡p m|ksxksa rd igq¡pk;k tk;s rks bldk ykHk 
lHkh dks izkIr gksxkA

dk¡p izkS|ksfxdh dk lao/Zu o vkdyu
dk¡p mRiknu vk/kkfjr izkS|ksfxdh dks eq[;r% nks Hkkxksa 
esa ck¡Vk tk ldrk gSA dk¡p fuekZ.k izkS|ksfxdh rFkk dk¡p 
mi;ksx izkS|ksfxdhA dk¡p fuekZ.k izkS|ksfxdh tfVy] 
oSKkfud] izkS|ksfxdh o vfHk;kfU=kd fl)kUrksa o x.kukvksa 
ij vk/kkfjr gksrh gSA blds vfrfjDr ,d vPNh dk¡p 
HkB~Bh dk thou dky 12 ls 15 o"kZ rd gksrk gSA vr% nzo 
dk¡p ;k dk¡p fuekZ.k izkS|ksfxdh esa ifjorZu dkQh yEcs 
vUrjky ds i'pkr gksrk gSA izR;sd dk¡p m|ksx vius 
Lo;a vuqHkoksa ds rFkk muds izkS|ksfxdh lykgkdkjksa ds 
ijke'kZ ds vuqlkj xq.koRrk ;qDr dk¡p ds mRiknu dk 
iz;kl djrk gS ;gh mldh izfrLik&/kkZRed 'kfDr gksrh 
gS tks mls leku o lelkefFkZ m|ksxksa ls vxz.kh cukrh 
gSA dk¡p m|ksx] f'k{k.k o vdknfed lLFkkuksa ds lg;ksx 

ls] fcuk dk¡p ds l?kVdksa rFkk izfØ;kvksa dh lwpukRed 
lg;ksx ;k vknku iznku ds] vfrfjDr dk¡p izk|ksfxdh 
foKku rFkk ÅtkZ ds {ks=k esa vkilh lg;ksx dj ldrs gSaA 
;g lg;ksx mudks vU; m|ksxksa ls izfrLi/kkZRed rky 
esy cSBkus esa lgk;rk dj ldrk gS rFkk ljdkjh rFkk  
v/kZljdkjh dkuwuksa ds lqxerk iwoZd ikyu esa lgk;rk 
dj ldrk gSA os dk¡p m|ksx dh [kq'kgkyh ds fy;s l;qaDr 
:i ls viuh vkokt Hkh mBk ldrs gSaA

dk¡p izkS|ksfxdh dk nwljk {ks=k gS dk¡p ds mi;ksxh lek/kku 
¼Glass Solution½! orZeku esa bl {ks=k esa fodkl dh vikj 
lEHkkouk;sa o Challenges gSA dk¡p ds bu mi;ksxh lek/kku 
ds }kjk dk¡p O;kikj esa uohurk vkrh gS rFkk lqn`<+ curk 
gSA dk¡p ds uohu ls uohu mi;ksxh lek/kku ckt+kj esa 
vk jgs gSa rFkk ;s lekt ds jgu&lgu ds Lrj ij vfeV 
izHkko NksM+ jgs gSaA dk¡p ds uohu mi;ksxksa dh [kkst rFkk 
muds lkekftd izHkkoksa ds v/;;u ds fy;s lkewfgd iz;kl 
fd;k tk jgk gSA orZeku esa dk¡p dk mi;ksx cgqrk;r 
esa okLrqf'kYi o Hkou fuekZ.k esa gks jgk gSA blh fn'kk ls 
lery o dqpkyd dk¡p dk mi;ksx ns'k o fons'kksa ds gokbZ 
vM~Mksa ¼Air Ports½ esa gks jgk gS fiNys ,d o"kZ ds nkSjku 
dksydÙkk] psUubZ rFkk okjk.klh ds ,;jiksVks± esa dk¡p ds 
iSuyksa ds cgqrk;r esa VwVus ds lekpkj vk jgs gSaA ;g ,d 
fpUrk dk fo"k; cuk gqvk gSA buds dkj.kksa dh [kkst dh 
tk jgh gSA ysfdu bu fjiksVksZ us dk¡p ds mi;ksx rFkk 
O;kikj ij foijhr izHkko Mkyk gSA f'k{k.k o vdknfed 
laLFkku fofHkUu vkS|ksfxd fo"k;ksa ds v/;;u o vuqlU/kku esa 
yxs jgrs gSaA bl Kku] foKku o izkS|ksfxdh ds vk/kkj ij 
mudh lksp o n`f"V nwjxkeh gks ldrh gSA ysfdu mudks 
okLrfod vkS|ksfxdh o O;kikfjd izfØ;kvksa o lEHkkoukvksa 
dk Kku ugha jgrk gSA

vkS|ksfxd bdkb;ksa] O;kikfjd izfr"Bkuksa o vdknfed 
laLFkkuksa ds fo'ks"kK ,d nwljs ds iwjd gks ldrs gSaA ;fn 
;s vkilh lg;ksx o rkyesy ls fcuk ,d nwljs ds {ks=kksa 
esa n[ky fn;s dk;Z dj ldsa rks vkS|ksfxd txr dk rsth 
ls lEiks"; fodkl ¼Sustainable Development½ gks 
ldrk gSA ;g fodkl dk ekWMy] izÑfr o okrkoj.k ds  
vuqdwy rFkk ekuo ds fy;s dY;k.kdkjh gks ldrk gSA 
vkxs vkus okyh ih<+h ds fy;s Hkh ;g vusd fodkl o 
l`tukRed lEHkkoukvksa ls vksr&izksr gks ldrk gSA ■

losZ HkoUrq lqf[kukA losZ lUrq fujke;k%A 
losZ Hknzkf.k i';Urq ek df'pn~ nq%[kHkkx~Hkosr~ AA
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Glass News
Worldwide

GARRy sMITh, sENIOR FlAT GlAss spECIAlIsT, JOINs GTs

A flat glass expert with more than 25 years’ industry experience has joined Glass 
Technology Services (GTS) as part of a major investment programme to meet increasing 
demand for testing and consultancy throughout the supply chain.

Garry Smith joins the GTS team from NSG Group, where as Technical Advisory 
Service Manager for nearly ten years, he provided specialist advice on the 
specification and use of glass. He was also responsible for troubleshooting projects 
and providing support on technical issues for designers, architects, specifiers and 
end-customers. Garry was previously a manager with Pilkington/NSG group 
manufacturer Plyglass, responsible for their high performance and technical 
glass products.

Providing technical expertise across all areas of flat glass manufacture, performance and 
use, including the latest standards, specifications and regulations, Garry joins GTS during a period of 
significant expansion for the specialist team.

“I’m joining GTS at a time of significant investment and innovation for the company,” said Garry. “As well as 
working with other specialists in the laboratory, I will be carrying out on-site investigations and delivering 
training on flat glass properties and performance. I’ve had a long association with the team and this is a great 
opportunity to further expand its work in a dynamic sector of the glass industry.”

Garry will provide advice on the mechanical strength, safety and security of glass, failure analysis and 
environmental issues. His specialist knowledge also covers specific properties of glass in use including fire 
safety, acoustics, solar and thermal management. 

He has regularly provided advice and support to both individual companies and professional associations 
– including the Flat Glass Manufacturers Association (FGMA), the Glass and Glazing Federation (GGF), the 
Centre for Window and Cladding Technology (CWCT) and Council for Aluminium in Building (CAB) and 
is a well-respected industry speaker and training provider.

TwO MAJOR plATE GlAss MAkERs FINED FOR RIGGING pRICEs

South Korea's antitrust watchdog has fined two major domestic plate glass makers a combined 38.42 billion 
won (US$34.24 million) for colluding on product prices.

Subject to the fines are KCC Corp., and Hanglas, which account for about 80 percent of the country's plate 
glass market. They were ordered to pay 22.45 billion won and 15.97 billion won, respectively, according to 
the Fair Trade Commission (FTC).

The FTC added that it will refer two executive officials from the companies to the prosecution for further 
investigation.

They are accused of colluding to raise prices of 5-6 mm plate glass products used for construction four times 
from November 2006 to April 2009. The product prices were allegedly raised by about 10-15 percent each 
time.

They were found to have fixed prices through phone calls and offline meetings, and raised product prices in 
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different timing in order to avoid suspicion from 
authorities, the FTC said.

The price hikes were shifted to the prices of 
apartment buildings that used the materials, 
eventually causing damage to many home 
purchasers, according to the corporate watchdog.

The two companies were fined in 1997 on similar 
charges.

AlCOhOlIC pACkAGING ClEARly 
FAVOuRs GlAss

Recent analysis has determined that glass is the 
leading packaging type for alcoholic beverages 
worldwide, with retail sales reaching almost 200 
billion units in 2012.

The Asia Pacific region accounts for 33% of these 
global sales, with 66 billion units of glass packaged 
alcoholic drinks sold across the region. China 
accounts for a large share of this demand, selling 
47.5 billion units alone.

India ranks sixth globally, however its 
consumption of glass packaged alcoholic drinks 
rose by 7.5% compared to 2011, making it one of 
the fastest growing markets.

In contrast, more established markets such as 
Western Europe and North America did not 
register any significant increase in units sold, with 
Eastern Europe posting a 1% decline in 2012.

These trends generally reflect the worldwide 
economic situation: Tighter economic conditions 
(alongside growing health concerns) are affecting 
Europe and North America, whereas economic 
growth in India and Asia is enabling a growing 
middle class to afford such products. Alcoholic 
consumption on the whole is also becoming 
more acceptable in Indian culture. As well as 
the economic conditions, thick glass also lends 
itself well to regions such as India, Indonesia 
and Malaysia, where rough roads coupled with 
motorcycle transport require sturdier packaging 
than metal cans or PET bottles can provide.

With regards to type of beverage, glass is largely 
indebted to beer as it accounts for 74% of alcoholic 
glass packaging units sold worldwide, and 71% 
of sales in the Asia Pacific region alone. Wine 
accounts for 11% of global glass units for alcoholic 
drinks, with sales of sparkling wine increasing 

by 3% compared to 2011. Cider is also a growing 
market for glass packaging, especially in the UK 
and South Africa. As for spirits, India as a nation 
of whisky drinkers is predicted to consume an 
extra 400 million litres over the next five years, 
a market where the glass bottle is essentially the 
only accepted packaging option.

lIsEC: FIlIp MIERMANs NEw hEAD OF 
MARkETING AND COMMuNICATIONs

Filip Miermans was appointed Head of Marketing 
and Corporate Communications of the LiSEC 
Group on August 1. He has thorough knowledge 
and many years of experience in communications 

and marketing.

Prior to joining the LiSEC Group, Miermans 
was Head of Marketing and Communications 
at Miba (Laakirchen, Upper Austria). Before 
that, the native Belgian had held executive 
positions in marketing and communications at 
Heradesign (Knauf Insulation) and Ceratizit 
(Plansee Group).

Filip Miermans' main objective is to clearly 
position the LiSEC Group as a supplier of all-in-
one solutions for the glass processing industry. He 
will focus his activities on "shaping the internal 
and external communication, and thus making 
LiSEC tangible as a strong brand". ■

(Glass News Source: World Wide Web)
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Environment
TATA pOwER TO sET up 28.8-Mw sOlAR plANT IN MAhARAshTRA

Tata Power, through its wholly owned subsidiary, Tata Power Renewable Energy Limited (TPREL) 
would develop one of its largest photovoltaic based solar power plants with an installed capacity of 28.8 
mw in the Satara district in Maharashtra. 

Tata Power (Distribution), the distribution arm of Tata Power, has signed a power purchase agreement 
(PPA) for a term of twenty-five years in order to purchase power from this solar plant, thereby meeting 
its solar renewable purchase obligations (RPO). 

The power generated will be evacuated through Maharashtra State Electricity Transmission Limited 
(MSETCL)'s network. The company intends to commission the entire project capacity by December 
2013. 

Tata Power group currently has a portfolio of 30+ mw of solar power. It commissioned 25 mw solar 
photovoltaic (PV) power project at Mithapur, Gujarat and 3 mw at Mulshi, Maharashtra. Its subsidiary 
Tata Power Delhi Distribution Ltd., has also commissioned a 1 mw grid-connected roof top solar plant 
in Delhi. A 60.48 KWP solar power plant has been functional on top of one of the building at its office in 
Carnac Bunder, Mumbai. The company proposes to add 50 mw of solar power capacity every year.

DElhI CAN MAkE hAy IN pOwER sECTOR whIlE ThE suN shINEs

The national capital can generate over 2,500 MW of electricity using just 4.42 per cent of the total rooftop 
space available in the city.

As per the report 'Rooftop Revolution: Unleashing Delhi's solar potential' published by NGO Greenpeace, 
Delhi's rising power demand could be met by exploiting the solar power potential. 

"The city can generate 2,557 MW by using 4.42 per cent of total rooftop space available for photo voltaic 
systems," the report, released by former Chief Justice of Delhi High Court A P Shah, said. 

Currently, the city's gas and coal-based power plants have a total power production capacity of 1,345 
MW against its daily demand ranging from 4,800 megawatt to 5,500 megawatt. 

The report said prices per unit of electricity generated through solar power has come down by almost 50 
per cent due to introduction of modern technologies and initiatives taken by the players in the field to 
make it more affordable. 

Delhi's electricity grid infrastructure often collapses under the strain of excess loads. A project of 2 Giga 
Watt of rooftop solar photo voltaic systems will help stabilize the grid, it said. 

The report claimed 62,000 new full-time jobs can be created through the installation solar panels having 
a capacity to generate 2 GW of electricity. 

"Rooftop revolution is not just a report but a vision to realise Delhi as a green capital powered by clean 
and sustainable sources of energy like solar. What is required is political intent to convert this vision into 
a reality," said Anand Prabhu Pathanjali, energy campaigner, Greenpeace India. 

The largest potential for solar power rests with residential buildings at 1.2 GW or 49 per cent of the total 
solar potential, followed by industrial buildings at 15 per cent, government buildings and public facilities 
at 13 per cent. 

The report not only maps the potential and viability of the various building types falling under 
different tariff categories but also details business models and scenarios under which solar rooftop is 
advantageous.
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pANEl TO EVAluATE sAFETy OF plAsTIC 
BOTTlEs FOR DRuGs

The government is constituting an expert panel to 
examine if plastic and Polyethylene Terephthalate 
(PET) bottles used for packaging pharma products 
are safe. The Drug Technical Advisory Board, the 
apex body on drug safety, has recommended in a 
recent meeting that a scientific expert committee 
should examine whether the use of plastic or PET 
bottle for primary packaging pose a risk to the 
public health.

Pharma companies are increasingly preferring 
plastic and PET bottles over glass containers to 
package cough syrups, antacids, vitamins as these 
are shatter proof, light weight and reduce wastage.

Civil society organizations such as Dehradun 
headquartered Him Jagriti have urged the 
government to completely ban plastic and PET 
bottles in case of at least primary packaging for 
pharma products citing studies that claim that 
leaching of plastic leads to contamination of stored 
products by releasing harmful chemicals from 
the packages, especially when these products are 
stored under harsh and variable temperature 
conditions.

"The use of PET and plastic bottles for pharma 
product poses immense risk to public health. 

Our research from published sources shows that 
leaching becomes faster as temperature soars and 
packaging gets older. There are many scientific 
studies to prove that leached elements can cause 
several diseases including cancer," said Ajay 
Jugran, president of Him Jagriti.

Many chemical additives that give plastic its 
desirable properties are those very ones which can 
cause grave adverse impact on human health, he 
adds.

"This impact includes direct toxicity for instance 
in case of lead, cadmium, mercury. Other harmful 
chemicals that could leach from plastic packaging 
include carcinogens such as diethylhexyl 
phthalate," Jugran claimed.

Top pharma packaging companies say that 
drugmakers are supposed to use plastics, PVC 
material different from what is used for storing 
other inedible things like phenyl .

In India, the onus of getting the packaging right lies 
with the pharma companies, who are responsible 
for ensuring that the product and its packaging 
are safe. The pharma packaging industry in the 
country is estimated at around Rs 10,000 crore. 
Of this, plastics and PVC packaging market, is 
pegged at close to Rs 4000 crore. ■

(Glass News Source: World Wide Web)

Every metric ton (one long ton or 1,000 kg) of waste glass recycled into 
new items saves 315 kilograms of carbon dioxide from being released into the 

atmosphere during the creation of new glass.

Glass is eco-friendly and 100% recyclable. 
The use of recycled glass in new containers helps save energy. 

Use glass to protect environment.
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