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AN INTRODUCTION

The assurance of process efficiencies,
and the guarantee of a cleaner world.



Principles of ‘Green
Chemistry’

The term green chemistry is defined as:
‘the invention, design and application of
chemical products and processes that
reduce or eliminate the use and
generation of hazardous substances’.

There are twelve tenets that form the
basis of designing green chemical
products and processes.

These are:
o Prevent waste

o Design safer chemicals and
products

o Design less hazardous chemical
syntheses

o Use renewable feedstocks

o Use catalysts, and not
stoichiometric reagents

o Avoid chemical derivatives
o Maximize atom economy

o Use safer solvents and reaction
conditions

o Increase energy efficiency

o Design chemicals and products that
degrade after use

o Analyze in real time to prevent
pollution

o Minimize the potential for accidents

How ‘green chemistry’ products benefit industry
Savings

¢ Reduction in regulatory and compliance cost of ETP
e Saving in water consumption

Process

o Increase in plant efficiency

¢ Reduction of utility cost

Output

o Product differentiation in finished product

Social

o Gontribute to community well being

e Successfully showcase ‘green efforts’

How green chemicals score over conventional scale
and corrosion inhibitors, oxygen scavengers and
neutralizers

Conventional treatment

o To inhibit corrosion and scales in the cooling water system, it is zinc,
orthophosphates, polyphosphates, phosphonates, nitrates, chromates and low
molecular weight polymers that are the main ingredients of treatment programs in
wide use for many decades now.

o To inhibit corrosion and scales in boilers, it is chemicals like inorganic phosphates,
sodium hydroxide, hydrazine and low molecular weight polymers that have been
widely used for tens of years now.

However

e These chemicals are comparatively toxic to the environment
o They are practically non bio-degradable

e They add impurities to effluent

o They keep on accumulating in the environment

e They are not ecological compatible

The ‘green chemical’ advantage

It is to overcome just such problems, that the concept of ‘green chemistry’ is being
used to design a whole new range of inhibitors, oxygen scavengers and neutralizers
that come in-built with manifold advantages:



o Contains no heavy metals

o Eliminates costs of removal of toxic
chemical and sludge disposal

e Provides corrosion and scale
protection

e Provides more efficient heat transfer

o Conserves water through higher
cycles of concentration

o Offers low dosage economy

o Offers simple and easy operator
control

o Provides longer retention time period

The case for ‘green’
biocides

Biocides are typically used in industrial
applications to control the growth of
micro organisms that, if left unchecked,
can cause a variety of problems in
process water systems.

Conventional treatment

e There are various conventional forms
of biocides that are used to control
the growth of bacteria, algae and
fungi in industrial cooling systems.

However

o These biocides are highly toxic to
humans and aquatic life

o They often persist in the
environment, leading to long term
damage

The ‘green chemical’ advantage

It is to address these problems that,
leveraging the ‘green chemistry’ concept,
a new and relatively benign class of
biocides has been developed with the
following characteristics:

e Do not bio accumulate in the environment
o Are inherently biodegradable

o Do not cause problems either to effluent treatment plants or to the environment
after discharge into wastewater

o Rapidly break down in the environment through hydrolysis, oxidation, photo
degradation and biodegradation

o Do not contain volatile organic compounds

The Thermax range of solutions in ‘green chemicals’

For Cooling Water Treatment
e A collection of scale and corrosion inhibitors
e Various types of biocides

For Boiler Water Treatment

e Sludge conditioner

e Scale and corrosion inhibitor for low and medium pressure boilers
e pH booster for low and medium pressure boilers

o Oxygen scavenger for low and medium pressure boilers

e Online scale and corrosion inhibitor

o Oxygen scavengers for high pressure boilers

This entire range of Thermax ‘green chemicals’ has been developed in compliance with
the twelve tenets of ‘Green Chemistry’.



Global network: for prompt response

Quality assured manufacturing

Quality is a universally accepted phenomenon. For us, quality is ensuring that customer
requirements are not only met, but also surpassed every single time. Besides, we are
striving for continuous quality improvement that is in tune with global development.
Our 1S1 9001 certification is a clear indicator of the quality assurance norms that we
follow.

THERMAX

Sustainable Solutions in
Energy & Environment

Chemicals Division

97-E, General Block, MIDC, Bhosari

Pune 411 026, India

Tel. : 020-27120169, 27120181. Fax : 020-2742 6532
E-mail : bidrohisur@thermaxindia.com

AHMEDABAD

409-411 Mahakant, Opp. V. S. Hospital
Ashram Road, Ahmedabad 380 006

Tel. : 91-79-26575408. Fax : 91-79-26577270

BANGALORE

RNG Pallazzo, No.1,1st Floor, South End Street
Kumara Park East, Bangalore 560 001

Tel. : 91-80-22371721. Fax : 91-80-22371726

CHENNAI

Fatima Akhtar Court, 3rd, Floor, 453 Anna Salai
Teynampet, Chennai 600 018

Tel. : 91-44-24303400. Fax : 91-44-24353841

HYDERABAD

6-3-649 Nalanda Complex, Somaji Guda
Hyderabad 500 082

Tel. : 91-40-23310254. Fax : 91-40-23312335

KOLKATA

Azimganj House, 5th Floor, 7 Camac Street
Kolkata 700 017

Tel. : 91-33-22826711. Fax : 91-33-22826796

MUMBAI

Dhanraj Mahal, 2nd Floor, Chhatrapati Shivaji
Maharaj Marg, Near Gateway of India, Colaba
Mumbai 400 039

Tel. : 91-22-67542222. Fax : 91-22-22040859

NEW DELHI

9 Community Center, Basant Lok

New Delhi 110 057

Tel. : 91-11-46087200. Fax : 91-11-26145311

www.thermaxindia.com

Overseas Offices

Bangladesh, Belgium, Brazil, China, Hong Kong,
Indonesia, Kenya, Kingdom of Saudi Arabia,
Malaysia, Nigeria, Phillippines, Russia, Sri Lanka,
Thailand, UAE, United Kingdom, USA

Thermax Business Portfolio



