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CORROSION CORNER

Corrosion and its control in

sugar industry

Raghavendra Pratap*, DurgeshKumar Soni® and Dr, P, K. Kamani®*
Department of oil and paint technology, Harcount Butler Technical UnivarsiyKxnpur - 208 002

ABSTRACT

Corrosion occurs in sugar industry in various instruments and process equipments like boilers, juice extraction
units, cane preparation units, heat transfer equipments &c, because of the carrosive environment created due
to processing of sugar. Cotrosion rates depend upon various process parameters like pH, temperature, care
juice brix, dissolved oxygen content etc. The losses due 1o corrosion may lead to unexpected failures; plant
breakdown and poor quality & contaminated product. The remedial measures should be taken for the

ion of camrasion like application of protective coatings after the adequate surface preparatian ne oroper
selection of the materials of the nrocess equipments,

Introduction

CORROSION s the destructive
alteration.of a metal caused by chemical
or electrochemical interaction with the
environment, It is common to all
chemical process industries and sugar
industry is no exception to it. Corosion
and rapid wear of factory equipment are
widely recognized as major production-
cost and quality problems in the sugar
industry. The short life of equipment and
the need for excessively frequent
cleaning and maintenance - often
involving disruption of crop processing -
can make producing sugar an
excessively expensive exercise, Even the
quality of the sugar is affected.

The prehlem in the processing of beet
and sugarcane in sugas industry fs that
the materizls to be handled are highly
corrosive and abrasive. Nature of the
steels wsed to construct the plant
equipment is another factor for the
comosion. Since sugarcane juices are
acidic and contain sulfites, sulfates e,
which are corrosive In nature hence, due
to the raw materials corosion oogurs in
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. abrasion and erosion also occur and

almaost all the equipments are affected 1o
varying degrees. Sugar producers used
1o use almaost exclusively carbon steel for
their equipment, on grounds of its low
cost but due to its poor perdformance in
terms of corrosion and abrasion
resistance, the use of carbon steel
proved a false economy. Stainless steed,
however, is strong on exactly these twa
points, The general environment created
by abrsive patticles, moisture, heat,
acidity anel exposure o D elements
hostile to conventional fiees

There are two main raw malenals
from which we make sugar: Sugar cane
or sugar beel. Sugar cane accounts for
bt “worthirds of the world's sugar
production,

After Brazil, India is the largest sugar
producer in the world and it leads in
sugarcane  production. However, if
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alernative sweeteners such as khandsari
isort of raw sugar) and gur (jaggeryl are
incleded in the fold, then India would be
the largest overall producer of sugar.
Brazil accounts for approximately 22
percent of the global sugar production
and India contributes almost 14 percent.

Sugar is a broad term applied 1o a
large number of carbohydrates presentin
many plants and characterized by a more
or less swagt taste, Juices of sugarcane
(Saccharum officinarum] and sugar beet
{Beta vulgaris) are rich in pure sucrose,
although beet sugar is generally much
less sweet than cane sugar. These two
sugar crops are the main sources of
commercial sucroge,

Manufacturing process
of Sugar

Generally sugarcane is classified into
three varieties early, general’ and
unapproved. Cane is sowed during
February and October every year, The
first seed growth is knawn as the plant
and subsequent growth after harvesting
from the stem is known as Ratoon| The
early variety has more sugar content than
the general variety. Every farmer within
the command area of the Mill is provided
with a calendar, which tells him when he
can expect a Mill Supply Ticket (Purchy)
against which he will deliver’ the
sugarcane, He ‘i;hm harvests uwéang
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COLOR-CHANGING MATERIALS

Thermochromic compounds-A review
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ABSTRACT

Thermochromic compounds are one of the major groups of ‘tolor-changing compounds. This paper aims at

discussing general aspects of thermochromism and the materials used i

n thermochromic compounds. The

mechanism of thermochromism which is respansible for change in color upon exposure to heat is also discussed.
The thermochromism can be seen either in organic or inorganic, which is discussed here. Th::_: applu:.:anm? of
thermochromism in various areas is mentioned. Thermochromic compounds are used 1o mflk.f: various paints, inks
and are used widely in semiconductors. These are used for protection purposes in roads and in industries

Introduction

A compound that displays a reversible
change in colar as a result of a change in
ternperature is known as Thermochromic
compound. Many metal complexes as
well as organic compounds exhibit
thermo-chromic properties both in the
solid phase and when dissolved in water,

Thermochromic behavior arises from
many types of rearrangement at the
molecular level, They follow
mechanisms like phase transition,
change in ligand geometry, equilibria
between different molecular structure,
and change in the number of solvent
molecules in the coordination sphere. In
this paper, changes in ligand geometry,
coordination number, and lattice
structure are shown fo lead to changes in
color,

Thermochromic behavior is generally
divided into two classes: continuous and
discontinuous, Some color changes are
gradual; the color changes slowly as the
temperature increases with time. This
can be due to the breaking or
rearrangement of the lattice. This type of
rearrangement is also known as
confinucus thermochromism. On the
other hand, a dramatic change in color
can also occur at a specific temperature
or over a very small temperature range,
This is known as discontinzous
thermochromism.

The practical applications of
thermochromic coempounds are
numerous, They are used to make inks
that change color under certain
circumstances, are used in applications
such as security printing, brand
protection, sman packaging, marketing
and novelty printing.  They have
applications in room thermometers,
kitchen appliances, and for medical use.

Statting with novelty items such as
mood rings, many applications have
entered the markel in which 1he
thermochromic compounds have
become a functicnal part of the product
like battery testers, Smart packages with
an irreversible thermochromic color
change could show required
temperature conditions during storage
ar transportation of goods such as heat-
sensilive pharmaceuticals or frozen
food, Smart materials also interest artists
and designers, creating the possibilities
for the development of new creative
design directions towards interaction,
response  and ultimate functionality.
Color change technology thus offers the
designer unique and challenging the
design opportunities,

There are twa major groups of color
changing compounds are thermo-
chromic and photochromic, as they are
presently the most easily applied color-
changing materials. Thermochromic
compounds change color with exposure
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e different temperature. It can be
manufactured 1o be reversible or
irreversible, ™"

Thermochromism

Thermochromism can be defined as
“the reversible change in the color of a
compound with temperature”. This
thermochromic color change is quite
noticeable, often dramatic and occurs
over a small temperature range.
Thermochromism is described halow:
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FIGURE 1.Reversible change in colar from
species A Lo species B,

From the beginning of 1970, the
mechanisms of thermochromism have
been investigated and today it is well
established,

Different mechanisms are applicable
depending upon the itype of
thermochromic compounds. The
following four types of materials have
been found te exhibit
thermochromism™**"™;

1. Organic compounds
2. Inorganic compotinds
3. Polymers

4, Sol-gels,



CORROSION IN PETROLEUM INDUSTRY

Corrosion and its control in

petroleum industry
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ABSTRACT

Corrosion in petroleum industry causes a loss of billions of dollars every year, Many cases of extensive
corrasion have occurred in production tubing, valves, and in flow lines from the wellhead 1o the
pracessing equipment. The reason for this is that oil and gas from the well contain varying amounts of
wter, which can be precipitated as a separate phase in contact with the material surface, and that this
water contains gases such as CO and possibly H'S, as well as salts. In most cases of severe corrosion,
CO’ plays a major role. Uniform corrosion taking place causes 30% failures and other 70% is caused by
localized corrosion. Various methods of controlling corrosion are discussed here,

Key words: Carosion, Petroleum industry,

Introduction

EVERY industry, even every plant, has its
own distribution of corrosion
phenomena that occur with different
frequency. About 75% of all corrasion
failure takes place because of insufficient
infarmation and knowledge, as well as
inadequate interaction amaong different
groups responsible for the acceptance
and approval of anti-cormosion decisians.
The human factor is one of the main
reasons of corrasion failures. Corrosion
problems occur in petroleum industry in
three main areas: (1) production,
{(2) transportation and storage, and
{3) refinery operations. Many refineries
contain over fifteen different process
units, each having its own combination
of numerous corrosive process streams

and temperature and pressure

conditions. The deterioration normally
occurs very slowly, unless incomect or
defective materials were initially
installed. Refinery corrosion can be also
categorized as: (1) Low-temperature
corrosion which oceurs at temperatures
below 260°C and in the presence of
water. {2} High-temperature corrosion:
occurs at femperatures above 260°C,
with no water present,
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Petroleum Industry

The petroleum industry includes the
global processes of exploration,
extraction, refining, transponting (often
by oil tankers and pipelines), and
marketing petroleum  products. The
largest volume products of the industry
are fuel oil and gasoline (petrol).
Petroleum (oil) is also the raw material
for many chemical products, including
pharmaceuticals, solvents, fertilizers,
pesticides, synthetic fragrances, and
plastics, The industry is usually divided
inio three major companents: upstream,
midstream and downstream, Midstream
operations are usually included in the
downstream calegory.

Petroleum is vital to many industries,
and is of importance to the maintenance
of industrial civilization in its current
configuration, and thus is a critical
concern for many nations. Oil accounts
for a large percentage of the world's
energy consumption, ranging from a low
of 32% for Europe and Asia, to a high of
53% for the Middle East, with developed
nations being the largest consumers, The
production, distribution, refining, and
retailing of petroleum taken as a whale,
represents the world's largest industry in
terms of dollar value.

Corrosion in Petroleum
Industry

Fig.1. Corrosi ain itferent amnls
of the petroleum industry

|

Corrosion in production

Oil and gas fields consume a high
amount of iron and steel pipe, tubing,
pumps, valves, and sucker rods, Leaks
cause loss of oil and gas and also permit
infiltration of water and silt, thus
increasing corrosion damage. Saline
water and sulphides are often present in
oil and gas wells. Corrosion in wells
oocurs [nside and oulside the casing.
Surface equipment |s subject to
atmospheric corrosion, In secondary
Mecovery operations, water is pumped
intothe well to force up the oil.
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GELCOATS

Gelcoat used in fibre reinforced composite
structure and effect of including nanofillers in it.

Abhijit Singh and Durgesh Kumar Soni
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Kanpur-208 002

ABSTRACT

Most surface coating application begins with the structure or article to be coated. The surface needs to be
prepared so as to remove contaminants that would detract the adhesion of the coating. However, there are one
type of surface coating system that is used in quite opposite manner, These coatings are called gelcoats. They
are used in such a way that substrate is built up onto the coating so that the gelcoat becomes an irtegral part of
the article to be praduced. The optimal dispersion of the nanofillers in the resin is a key factor for achieving the

aforementioned properties.

Introduction

A GELCOAT is amaterial used to provide
a high quality finish on the visible surface
of a fibre-reinforced composite material.
The most comman geluoats are based on
epoxy or unsaturated polyester resin
chemistry. Gelcoats are modified resins
which are applied to moulds in the liguid
state. They are cured to form crosslinked
polymers and are subsequently backed
up with composite polymer matrices,
often mixtures of polyester resin and
fibreglass or epoxy resin with glass,
kevlar and/or carbon fibres. The
manufactured component, when
sufficiently cured and removed from the
mould, presents the gelcoated surface.
This is usually pigmented to provide a
coloured, glossy surface which improves
the aesthetic appearance of the
component. Gelcoats are designed to be
durable, providing resistance to
ultraviolet degradation and hydrolysis.
These require very high levels of
durability to overcome the mechanical
and thermal stresses encountered during
the curing and demoulding processes.

Gelcoat
Gelcoat is a polyester resin specially

sFinal B.Tech Chemical Technology (Paint
Technologyl,.

formulated with thixotropic ingredients
for increased viscosity and non-sag
praperties. |t incorporates pigments for
desired colour and contains adeditives for
controlling flow-out, zel and cure times,
Palyester resin is one pant of the two-
pack system other being Methyl Ethyl
Ketone Peroxide [MEKP).  Most high
quality marine peleoats use 1SO/NPG
(Isophthalic/Meopentyl Glycol) resins, *
which are higher quality polyesters.

Standard palyaster resin should not
be used as a geleoat, because i1 is not a
coating. Standard resin does not have
the same ingredients as gelcoat and has
very little strength on its own. Standard
polyester resin must be used in
conjunction with a fiberglass material to
reinforee the resin for structural integrity.

Composition of gelcoats

Gelcoat is the outer most resin rich
layer over FRP moulding, It has the main
function of protecting fibre and laminate
fram harsh environment and gives
freedom to choose various colours. The
actual end use decides the compaosition
of gelcoats,

Polyester Resin

in general, polyester resins result
from the reaction between a diprotic
acid and a polyhydric alcohol. The

cured product occurs due to both type of
polymerization which are:

= Condensation polymerization: In
early part of the reaction monomer
concentration decreases rapidly, the
molecular weight increases in an en
masse fashion with time with the
formation of by product.

» Addition polymerization:
Polymerization occurs in a fast way
reaction occur over whole period
unlike condensation reaction. Mo by-
product is formed.

Main component of unsaturated
polyester are:

s Unsaturated polyester: fumaric acid
. and maleic anhydride, these
compounds forms polymer
backbone which have sites for cross
linking.

s Saturated acid: Degree of spacing or
concentration of unsaturated acid is
determined by it, e.g. phthalic
anhydride or isophthalicacid. )

s Glycol for bridging of acid, e.g.
propylene glycol or neopentyl
glyeol.

s Unsaturated monomers such as
styrene, at end of reaction they react
with backbone unsaturation to form

cured product, until then it act as a
solvent.
Condensation polymer occur with
first three of the above components and
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BIO CORROSION

Corrosion due to mi

croorganisms
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ABSTRACT

Corrosion due to microorganisms is also known as biocorrosion or Microbiologically Influenced Cormosion
IMIC). There are several types of microorganisms present in environment that cannot be seen individually with
the unaided human eye like bacteria, archaea, fungi etc., which are responsible for corrosion of metals via
electrochemical mechanism and deterioration of non-metallic materials. The biocorrosion takes place due to
the fixation of bacteria, release of metabolites and formation of biofilms that induce or accelerate the cormrosion
process, This type of corosion takes the most severe form in soils, saline environment and humid environment.
Itis estimated that about 20% of all damages caused by corrosion are influenced by microorganisms; hence it is
very important to understand the basic mechanism of microbial corrosion in order to minimize the losses and
accidents due to comosion in various industries. This review describes the types of microorganisms which are
responsibile for bio corrosion and the mechanism behind this corrosion.

Introduction

CORROSION is the deterioration of
metal as a result of chemical or
electrochemical reactions on the
metalfsolution interface. The
electrochemical process is the most
common in nature and consists of
irreversible redox reactions which
results i the formation of corrosion cell,
In non-metals the corrosion takes place
in the form of deterioration for which
several factors are responsible like
temperature, humidity, UV light etc.
Microorganisms are one of the biggest
factors for the comosion in metals as well
as non metals. Microbiological comosion
may be defined as the deterioration of a
metal by corrosion process which occurs
directly or indirectly, as result of the
meetabulic activity of microorganisms,

Fig.1: A typical figure of Microbial
corrosion on lroan surface,

Studdents of Final B.Tech Paint Technology

Microorganisms of interest in
microbial corrdsion belong to many
types such as sulfursulfide oxidising,
sulfate-reducing, iron oxidising, ackd
producing, manganese fixing and
ammaonia and acetate producing
bacteria and fungi. It is essential 1o
understand here that microbiological
aspects of corrosion are different from
microbiological fouling which are often
encouniered in waler pipelines and on
the metallic surfaces exposed to
miscel laneous aqueous environments.

The Influence of Microorganisms on
Corrosion Process

Microoeganisms contribute to the
corrosion by one or more of the
following factors, each of which s
dependent upon the physiological
characteristics of the microorganism:

1. Direct influence on the rate of
cathodic or anodic reaction,

2, Change of suface metal film
resistance by their metabolism or
products of metabolism.

3, Creationof corrosive environment.

4. Establishment of barrier by growth
and multiplication so as to create
elecirolyiic concentration cells on
the metal surface,

Microorganisms supply oxygen,
carbon, nitrogen, hydrogen, or sulfur
which is necessary 1o their metabolic
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process hence they must have cerain
inorganic and organic chemical
compounds to develop and grow. These
compounds vary in terms of quantity and
chemical composition depending upon
the necessity of specific microorganisms,

i@*

Fig-2: Microbilogical process and
electrochemical corrosion.

ek e

The microorganisms associated with
corrosion should not be considered in
any sense as being restricted to a soil or
soil type as compared with an agueous
environment, or vice versa. Availabiliy
of various inorganic and organic
nutrients in & given environment
together with other factors, such as pH,
oiygen concentration, and temperature
will determine whether or not
microbiological development can take
place,

The role of Biofilms

The term biofilm describes a range of
microbial associations. In aquatic
environments, microbial cells attach 1o
solids, including metals. Immaobilized
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CORROSION MANAGEMENT

| Corrosion in non-ferrous metals - Part-2
Corrosion and protection of Aluminium
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their usc. The usc of herbal medicine ~in developing countries bus been Increasing recently. Some
of the herbs specifically absarb the toxic heavy metals from the soils, which in tum can bo operued
1o clean the solls. Numerous metallic preparations are i clinical practice since 12th century. They
pave selective procedurcs for detoxification and Bhasma preparstion, which becomes appropriate for
clinical practice. Since centuries thesc preparntions are supparting themselves in clinical proctice.
{hus one canol just merely write off its practice just by supposing that hesvy metals nre toxic
systematic certification is the request of time to authenticate the claims about these metallic
jons. 1t has now been made mandatory according to WHO guidelines (hut herbal products

should be tested for their heavy metal content prior to expart.

Keywords: Ayurveda, heavy metals, toxicity, phytoremediation
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STUDIES ON THE EFFECT OF STRUCTURE AND THICKNESS OF
COATINGS AND CONTAMINANTS ON THE CORROSION OF

STEEL SURFACES
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*Assoclale Professor, Department of Chermistry
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** prof & Head, Department of Paint Technology, HBTU, Kanpur, Uttar Pradesh, Indis
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The presence of solublc salts {chloride, sulphate & nitrate) and thoir effect at the conting-metal interface
was studied along with the chemistry of coating, water and oxygen permeability, coating thickness and
metal surface preparation. Of course, the macroscopic defects, coused due to improper designing,
hmdling,ctc.cnnnlsonolbeovcrlonked.Whulsoevaﬂwconﬁnghemcsurfmmonulieshav:
their own role in deciding the coating life. Nevortheless there are still some coating systems which
can reduce or postpone corrosion mechanism, Five difforent popular, coating systems (e.g. phenolic,
polyurethane, cardanol, vinyl & alkyd) were exposed to humidity for different time, 100 and 400
hours, and the under film corrosion was determined. The study reveals that carcfully designed coating
systems applicd on the substrate with some fundamental knowleédge can significantly improve the

performance of coating and metal protection as well.
Keywords: Soluble Salts, Corrosion, Metal protection, Film defects.
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Preparation and characterisation of acrylic resin for electro-
deposited mono-coat coatings

Shiv Charan Prajapati and Pramod Kumar Kamani
Department of Paint Techniology, School of Chemical Technology, Harcourt Butler Technical University, Kanpur, India

ABSTRACT KEYWOR DS
Aoyic Tesins are known for their multifarious characteristics. Diversified Aarylic vesns; emulsion paint;
properties of acrylic resins have been utilised for the development of  @iRson protectve @anings
acrylic . cationic  electrodeposition  multicolour  mOno-Coat - Comosion PO
pratective coafings by acrylic graft polymer of methyl acrylate, butyl

acrylate, styrene, and methyl methacrylate in the presence of hydroxy

propyl acrylate at 113-117°C in the preserce. of AIBN [(Azo-bis o-

butyronitrile] as the initiator. Thenmnqntwasmdmehpanﬁcgaft

polymer whersin chemical bonds are protected against UV mdiation

400 h o 18-month outdoor exposure. Developed acrylic resin has

special charactenistic eig. excellent metal protection against comosion

500h salt spray test as per ASTM B117, excellert durability,

economical primer, and finish coat in single application and meeting

the intermational and Mational legislation. Resuling polymers were
chamacterised by ising FTIR speciroscopy, particke size analyser and

other Morden instrumental techniques. Thus the obtained polymers

hawe high =olid contert (72£1%) and @n be imed in
electrodeposition emukion paint as a binder. The coatings are mono-

coat prepared and their anticorrosion behaviour & discussed in this

paper. The experimental results depict that the resin thus synthesised

has high anticomosive property. UV light stability, and escellent

wheather resistance,

Nomenclature

ATEN Azo-his so-butyronitrile

DTBPF Di tertlary butyl peroeide

L Wltra Violet

VO Volatile Qrgantc Compound

FTIR Foorer Trnsformed Infra-Red Spectroscopy
TBC  Tertlary Butyd Catechol

MMA  Methyl Methacrylate

BA Butyl Acrylate

MIBK  Methyl Iso Butyl Ketone

MEK  Methyl Ethyl Ketone

ASTM.  American Seciety for Testing and Materkls

1: Introduction

Acrylic resin has bem nsed in almost all auto industry in primer paints and topcoat paints [1]. The
synthesis and application of eledro-depositable acrylic resin is a breakthrough in the paint industry
as mono-ooat coatings. Acrylic-based electro-depositable mono-coat is newer technology which is

CONTACT Shiv mmhm@smmﬂmﬂbepuumﬂhnﬂuﬂnﬂng Schaol of Chemical Tednalogy,
Harcoust Buther Techoical University, Kanpur, india
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Non isocyanate polyurethane using glycidyl
acrylate monomers

Durgesh Kumar Soni®, Dr. Arun Maithani** and Dr. P, K. Kamani**

Drpartment of Paint Techoology
Schao! of Chemical Technology

Harcoutt Butler Tachnical University, Kanpur-208 007

ABSTRACT

Creen Chemistry enables us to think beyond the conventional materials synthesized for different applications. One such
approach is the devalopment of polvursthanes via an socyanate free route. |he chemistry is broadly basad on the reaction of
cyclocarbonate groups and peimary diamines. |he cyclocarbanate grouns am synthesized by carbanation of epoxy maset (s,
This opens a door for new passibilities of tructure property vadation in the Non Isocvanate Poly Urethanes (NIPU) and also
leads to synthesis of hybrid acrylic PU and hybrid epoxy NIPU. The two monomers mainly discussed in this paper are
Clycidyl acryfate and Clycidyl methacrylate which are synthesisad by the reaction of epichlorohydrin with acrylic acid and
methacrylic acid respectively, These mopomers are then polymerized via free radical polymerization to produce glycidyl
acrylate simultaneously reaction with carborn dioxice to synthesize a polymer having both epoxy groups and cyclocarbonate
groups inthe side chains. NIPU can a'so be synthesized from renewable resources also. NIPU has wide agplications and can
be replacement of conventional PU: in future,

Keywords: cyclocaranate, hydroxvurethane. ghecidyl acrylate, Glyeidyl methaciylate

Introduction

GREEN Chemistry principles 3, 4, and 12
are 'Less hazardous chemical synthesis®,
‘Designing sater chemicals’ and Safer
chemistry for gecident prevention’
respectively. These suggest s (o think
beyend the conventional methods of
material synthesis. Since some
conventional methods are not only less
efficient but also hazadous for bealth
and life. The toxic and health hazard
materials must be replaced with sater
ones and if passible <ome renewable
sources must be chosen for synthests of
materials as per Green Chemistry
principle .

Polyurethanes are synthetic polymers
which are produced by reaction of
diivocyanates and palyols. The ropexting
unit of polymer contains carbamate
linkege, also called wrethane linkage
(figure befew)., The monomess canrol be
manufactured without elaborate safety

davices and huge investment

[*Raxearch Scholar- Paint Technology,
**Professor- Paint Technology)
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Author paintind lagegrmall com

Isocyanates are also considerably toxic
and moisture sensitive. Growing glokal
awareress of the nead to protect our
environment and continually strive to
ensure the safety, health and well-heing
of those in the industry and consumers
has created a demand foe anvironmant-
fri=ndly products,

Polyurethanes based coatings are
very popular due to their excellent
chemical and mechanical propenies.
Apart from coatings PU find vast
applications in various foams,
elastomers, adbesves and sealants. The
demand in PUs s growing continuausly

and it is expecied to reach a worldwide
production level of more than 225
million tons by 2024, which was 18.4
million tons in 2019, PU coatings ae
mainly used as top coats over primed
surfaces or an intermediate coats
becausa of various properties like (a)
High gloss colour finish (bl Tough and
abrasion resistance, exceflent in area of
high wear (c) Hardoess and flexibility is
very goed (d) Good chemical resistance
(=) Excallent weather ability; esistance
o high levels of UV and extremes of
weather. In addition the PL) coatings are
abso racently baing used directly on the
cleaned metal surface without any
primer, This is ane of 1he most popular
high performance coatings
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especially in pipeline coatings,
saa-share applications and, marne
coatings,

Problems in conventional PUs

1. lsacyanate lToxicity =
Isocyanates are synthesized
from an even more toxic
predecessar, phosgene,
which cares arvironmental
hazards Exposure ro
isccyanates can result in




: demands in g
 riastat The ha!danmmosoq!eofunmﬂde’"‘ !
rday by day d,yir's really well sustained by intense growth of

methods. Smart Coatings are coatings, but with predefined properties and special hic
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. v dto E“V'lol mey
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and industries
wimicrobial, antifeuling. conductive, self-hea s

aerospace etc. An

. chemical, heat along with other stimuli. Several smart ¢ ;
as a result they are currently under investigation by numerous laboratories

rld. Examples of smart coatings include stimuli responsive, 4t
hydrophobic systems.

e - ';Wsmcwnss, Nano-Coatings, Trends in Coatings, Advance Technologies, Pigment
kX

ctic past years, coatings studies have ! ‘mitting the co
an alteration. Nanotechnology, 1= rufacture/design of
usage of matter for an aton imcularscale.
molecular, and scale tha
: : supramolecular professional funct “ecently, there |
'/e”"“' manganese °"'d:é It is the major technology driver i1 selopment in study
"‘.'_g'tm"“'? bee '-'.F“"_’_"“ area. Such impact is mainly as a result . gether with comm
ely early Mo APIENs as10nE  development of innovative particle
: back. systems such as: polyelectrolyte, these  The products sense a
are the polymers whose repeating units  with their environ
arean electrolyte group. wspecially, a smart
which detects
Polycations and polyanions are alsa environment, ir y
the polyelectrolytes. These groups  modifications
dissocf,ate,lq.aqueom_solmions.(wa‘er)‘ COmriosiﬂ-'o"
making the polymers charged. Liquid  modifications
2 (LC‘) are a state of marter in light, pH, biol

veen conventional liquids and sofid
As an example, a
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Synthesis and Characterization of Glycidyl Esters
of Acrylic and Methacrylic acids for NIPU
Coatings
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Abstract: Glycidw! acviate (GA) and Givcidvimethacrylate (GMA} are the reaction producty of the
epichiorohvdrin (ECH) with acrpilc acid (44) and wmethacrylic. actd (MAA) respectively. Theze
MORCWErs were spnthesized via two different routes 1o, direct regction of A4 and MAA with ECH and
secand by regction of A4 and MAA with Sodium fvdrsxide to form sodium salt of the acld fallowed by
reacting with ECH. The polymerization lnhibiter wied was lert-Taol hvdroguinsis (TBHQ) and catalysts
wied were trigthylaming (TEA} and quaternary ammoniim. salf, Experimental results show that first
rowle is suitable for synthesizing GA and second route 3 sitable for synthesis of GMd, The catalists
alva have draetic effect on the convergion to the reipective glycidi! eoters, The study. of the effect of
catafyat and polymerization inhibitor hay been carried ous via bobh routes,

Keywords: Dicthylamine, Eprehiorohvdnm, Glveudyl servlete, Glyeidyl metheerylate, Triethvlamine,
Tert=butyl hydroguinone

L INTRODUCTION

Glycidy! acrylate and glycidy]l methacrylate sre very imporiant monomers and they find application in indusitrial
polymers, surface coatings ete, One of their uscs is in gynthesis of non isocyanate polyurethancs. These monomers have
a charactenigtic double bond and spoxy ring in the same molecule. Double bond iz ufilized in the radical polymerization
of these monomsers and epoxy functiomality is used for reaction with carbon dioxide to ereate cyelic carbaonate groups,
In this paper these monomers have been synthesized by two different routes. These are one of the very starting raw
materfals for the symithesis of Non lsseyanste Pabyurethanes (NIFUD Polyursthanes bused coatings are very popular due
tey their exceflent chemical and mechanizal properties, bt due to some drowbacks like foxicity of isocvanmes,
maisturessensifivity and environmenal regulations, 8 need of development of en epvironment friendly polyurethane
wils felt 10 acrows the contmg world, Non socyanie reutes for syrithesis of PU are very mmpectant step which 13 mostly
based on cyclic carbonae + aliphatic/ioyclonliphatic amine chemistry'™. ‘The main chatlenge is 1o retain the posifve
charactersstics of conventions] PU in the new chemistry. PLT coatings are mainly used as top coats over primed surfaces
or on interrnediate coats because of various properties like (8} High gloss colour fnish {b) Towogh and abrasion
resistance, excellent in area of high wear (¢) Hardness and flexibility is very good (d) Good chemical resistance (2]
Exccllent weather ability; resistance 1o high levels of UV and extromes of weather'™. In addition the PIT coatings arc
also recently being uwed directly on the cleaned metal surface without any primes, This is one of the most popular high
performance coatings erpecially in pipeline coatings, ses=shore applications and, marinpe coatings.

Polymeric epoxides can be converted tnbo corresponding  Gve-memberad eyclic carbonates effectively by reacting
with carhon dioxide and this process i calied carbonation of epoxy rings. [ one of the most mexpensive methods o
incorparate COy inta srganic compowtds. The genenal reaction of epoxy ring and OOy {5 shown i fguee (Fag 11,
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