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Abstract:  Traditional  study  has  discovered that  natural  materials  such as  wood are  scarce  and that
synthetic  materials  can  serve  as  suitable  substitutes.  Polymer  chemicals,  plant  materials,  chemical
compounds, inorganic compounds, and other corrosion inhibitors all use metals. When technology fails,
corrosion is one of the most severe consequences, causing harm to the financial system, natural resources,
and people's  lives.  Natural  materials  such as  wood are scarce,  according to traditional  research,  and
synthetic  materials  may serve as suitable replacements.  Polymers as corrosion inhibitors have piqued
researchers' attention from both a theoretical and practical standpoint. It has been seen from the research
that natural polymer inhibitors exhibits more than 90% efficiency and good surface cover on carbon steel
surface. A summary of forms of corrosion, corrosion processes, and recent work on the application of
polymer inhibitors on the basis of parameters such as cost, convenience of use, environmental impact, and
reliability has been reviewed.
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INTRODUCTION

When surfaces deteriorate due to chemical reactions
with  their  surroundings,  then  corrosion  happens.
Rusting  can  also  occur  in  plastics,  concrete,  and
wood,  although  it  is  more  prevalent  in  metals.
Corrosion is the formation of more solid products as
a  result  of  surface  reactions  in  a  chemical  or
electrochemical  reaction  as  metals  or  alloys  are
attacked in their environments such as air, water, or

dust.  The  most  commonly  used  metal  is  iron
(usually steel), and the corrosion of this metal is the
subject of the following question. Corrosion is shown
by the rusting of iron (Fe2O3.H2O) and the forming
of a green carbonate film [(Cu CO2 + Cu(OH)2] on
copper (1–5).

Metals are generated by their ores (oxide, chloride,
sulfides  etc.)  found  in  Earth’s crust  by  different
metallurgical processes.

Table 1: A table showing that most of the materials decay overtime.
Material Type of decay Mitigation actions
Wood Fungi, Insects, and Sun+rain Chemicals, Paint/varnish
Steel Rust Galvanizing, Painting

Concrete Cracking / Spalling Corrosion-resistant rebar
Stone Wear, Damage by Pollution Usually none taken
Glass Breaks Tempered glass
Polymer Become brittle under UV light Improved polymer grades
Aluminum Pitting  over  time,  possible  galvanic Galvanic corrosion can be prevented
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corrosion
Copper Forms a green patina over time None
Stainless steel No decay None required

Corrosion Research Explanations
As  per  IUPAC, “Corrosion  is  an  irreversible
interfacial  reaction  of  a  material  (metal,  ceramic,
polymer) with its environment which results in its
consumption  or  dissolution  into  the  material  of  a
component  of  the  environment.  Often,  but  not
necessarily, corrosion results in effects detrimental
to the usage of the material considered. Exclusively
physical  or  mechanical  processes  such as  melting
and  evaporation,  abrasion  or  mechanical  fracture
are not included in the term corrosion” 

Corrosion can affect our lives in a variety of ways,
from  the  inconvenience  of  a  seized  nut  on  our
vehicles  to  a  disaster  caused  by  a  combustion
chamber break in a jet plane engine. Understanding
corrosion  processes  aids  in  product  design  and
selection to ensure high levels of safety. The most
important  factor  in  corrosion prevention is  safety,
but economy is also important (6). Corrosion costs
money  not  only  because  the  object  must  be
removed,  but  also  because  time  and  processing
materials are wasted (7,8). Studies also shown that
metallic  building  depreciation  has  an  important
impact on the economies of all countries, including
roads, transport,  accommodation, construction and
development,  and  government.  The  need  for
expensive  retrofits  is  eliminated  by  proper
construction.  Corrosion  management  should  be
considered during the facility's  commissioning and
service  (9,10).  Corrosion  in  buildings  and
installations can be avoided by applying appropriate
inhibitors  to  water  cooling  and  increasing  the
distribution of impressed current cathodic safety. In
the United States, the cost of corrosion, both direct
and indirect, is expected to be about $279 billion a
year,  or 3.2 percent  of  GDP (GDP).  In India,  the
direct  cost  of  corrosion  is  projected  to  be  $26.1
billion  (2.4  percent  of  GDP)  (11–17).  Corrosion
engineering  is  the  science  of  preventing  and
controlling corrosion. Corrosion is estimated to save
$9.3  billion  in  costs.  The  most  serious  effects  of
infrastructural  defects  are  the  loss  of  financial
wealth, natural resources, and human lives. Metals
are commonly used as automotive parts in modern
times, which makes them mostly corrupt. Alloys are
the  only  viable  option,  but  not  the  most  strong.
Corrosive  production  is  an  ordinary  phenomenon
which transforms a polished metal, such as oxide,
hydroxide and sulfide, into a chemically stable state.
It decreases the strength, appearance, and fluid and
gas  permeability  of  the  material  and  structural
properties. It was found to form the studies that the
rate of corrosion on mild steel in different conditions
like  dry,  marine,  humid  (additional  to  different
agents) has been stated as 0.001, 0.02, 0.2 mmpy,
respectively.

Mechanism of Corrosion
Corrosion chemistry is complex, but can be divided
into  an  electrochemical  phase.  An  anode  during
corrosion occurs at a certain point on the surface of
an iron material. The electrons formed at this anodic
position, when H+ is present, flow through the metal
in a separate position and reduce oxygen (which is
assumed to be accessible from H2CO3 produced by
carbon  dioxide  dissolution  into  water  in  a  moist
atmosphere).  The  ion  of  hydrogen  in  water  is
present in order to dissolve other acid oxides in the
atmosphere. This place is a cathode used as basic
two reactons.

a) Oxidation
(anodic reaction)
Fe  Fe2+ + 2 e–   --------------------- (1)
b) Reduction
i) In neutral and alkaline medium
O2 + 2H2O + 4 e- → 4 OH-  ------------- (2)
ii) In acidic medium
2H+ + 2e-→ H2               --------------- (3)
a) Formation of rust
Fe2+ + 2OH-  →   Fe(OH)2 --------------- (4)
Fe(OH)2  

(oxidation)  Fe(OH)3        [Fe2O3.H2O]         
Rust -- (5)
 
The  concept  of  corrosion  must  be  expanded  to
include  microbially  mediated  causes  based  on  a
better  understanding  of  how  different
microorganisms in soil and water function. Chemical
and  electrochemical  corrosion,  high  temperature
and low temperature  corrosion, wet corrosion and
dry  corrosion,  etc.  are  all  examples  of  corrosion.
(18–20). 

Two Forms of Corrosion
When  there  is  no  humidity  or  dampness  to  aid
corrosion,  dry  corrosion  occurs,  and  the  metal
oxidizes on its  own,  whereas metals  undergo wet
corrosion as a result of electron movement, which
includes two measures: oxidation and decrease. 

Metal  iotas  lose  electrons  during  oxidation.  The
electrons  in  decrease  are  then  picked  up  by  the
surrounding condition. The anode is the metal that
lacks  electrons.  The cathode is  the  second metal,
fluid,  or  gas  that  absorbs  electrons,  while  the
medium is the electrolyte (21–23).

Micro-corrosion  cells  are  created  due  to  the
heterogeneity in metal or in corrosive environment.
These  cells  are  classified  as  Galvanic  Cell  and
Concentration Cell, which represents  two dissimilar
metals,  are  immersed  in  electrolyte  /  corrosive
environment  as  well  as  the  concentration  of  the
electrolyte  is  not  uniform  around  the  metal
respectively.
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The several forms of corrosion have been discussed
as Uniform  Corrosion,  which represents
dissolution  of  iron  or  zinc  piece  in  acid  solution,
Galvanic  Corrosion  in  steel  pipe  connected  to
copper plumbing,  Pitting Corrosion where failure
occurs suddenly, Intergranular Corrosion due to
localized attack occurs adjacent to grain boundaries,
Fretting  Corrosion due  to  mechanical  action  of
solid  body  on  the  metal  under  load  and  moving
condition,  Selective Leaching due to  removal  of
one of the element from alloy by corrosion process,
Stress Corrosion due to the fact that  it occurs in
specific  corrosive  environment  and Crevice
Corrosion (8,21,23,24). 

Inhibitors 
Inhibitors  are  compounds  that  are  applied  to  the
corrosion medium when corrosion occurs in a damp
atmosphere  to  slow  the  rate  of  corrosion  by
delaying  the  anodic  and/or  cathodic  processes.  A
significant  part  of  the  cost  can  be  minimized  by
using inhibitors.

NACE  defined  inhibitors  as  “A  substance  which
retards corrosion when added to an environment in
appropriate concentration” whereas ISO defined as
“A  chemical  substance  which  decreases  the
corrosion rate when present in the corrosion system
at  a  suitable  concentration  without  significantly
change in the concentration of any other corrosive
agent”.

Many  of  the  researchers  discussed  that  a  good
corrosion  inhibitor  must  act  as  cost-effective,
chemically inert,  a good inhibitor of  dissolution of
metal  and  environmental  friendly  as  well  as,  it
should not decompose during service condition, and
inhibit  the  diffusion  of  hydrogen  into  metal
(6,20,25,26).

LITERATURE REVIEW

One  significant  pattern  in  present  day  human
advancement  is  to  impact  slow  substitution  of
common  materials  particularly  made  of  wood
through whichever altogether engineered materials
otherwise  adjusted  characteristic  resources.  The
quick  industrial  development  of  numerous  nations
demonstrates the shrinkage in metal assets. Clearly,
metals are critical in current building yet many can
be severely influenced by corrosion since they are
related with high vitality. In the cutting edge age, it
is  basic  to  alter  the  properties  of  a  metal  and
additionally  combinations  as  per  customized
particulars intended for target applications. Be that
as it  may, after the alterations the serious issues
related with the metallic materials is its destructive
nature. The degree of consumption relies upon the
material  synthesis  and  the  idea  of  the  earth  to
which  it  is  uncovered.  Loss  of  economy,  regular
assets, and human lives includes serious issues of
corrosion, due to if there should be an occurrence of

infrastructural  breakdown.  So  it  is  exceptionally
imperative  to  step  into  new  improvements  in
consumption alleviation. Counteraction of corrosion
of  materials  in  destructive  condition  is  a  difficult
one.  Various  techniques  have  traditionally  been
used to minimize intake, including cathodic safety,
progression  monitoring,  decreasing  quality  of  the
metal  pollutant,  and  using  surface  therapy
approaches  as  well  as  consolidating  suitable
composites  (27).  In  any case,  corrosion inhibitors
have  proved  to  be  the  most  simple  and  cost-
effective method of ensuring and preventing acidic
media use. Those same inhibitors restrict  use and
prevent  metal  corrosion  damage  to  mechanical
ships, equipment, and surfaces. Since inorganic and
natural inhibitors are poisonous and costly, recent
attempts  have  been  made  to  find  ways  to  guard
against corrosion (28,29). Numerous analysts have
as  of  late  centred  around  corrosion  avoidance
strategies utilizing green inhibitors for mild steel in
acidic solution for imitate modern procedures. 

Some  papers  suggested  triazines,
anilinopropionates,  polymers,  dyes,  drugs,  ionic
liquids,  natural  products  (plant  extract)  N-(6-
methoxyquinolin-4-yl)-pentane-1,4-diamine  (MPD),
N’-(7-chloroquinolin-4-yl)-N,N-diethyl-pentane-1,4-
diamine  (CDPD),  thiosemicarbazide,  phenyl
isothiocyanate,  N-phenylhydrazine-1,2-
dicarbothioamide (PDA) and azorubine dye (AZB),
streptomycin,  cephalexin,  ceftadizime  (CZD),  and
eco-friendly polyaspartic acid (PASP) (25,30–40) as
different  effective  class  of  corrosion  inhibitors  on
mild steel in HCl and H2SO4 solution interface and
found the inhibitor efficiency to be about 90% and
more  respectively.  To  increase  the  counter
consumption  and  scale  restriction  properties  of
metal  surfaces,  an uncovered  multi-use  bearer  of
mesoporous titanium dioxide whiskers (TiO2(w) (41)
was  contrived  in  epoxy  covering  and  altered  by
ethylenediamine  tetra  (methylene  phosphonic
corrosive) (EDTMPA) and imidazoline, whereas (42)
ginger  concentrate  as  consumption  inhibitor  from
normal  assets  was  concentrated  to  forestall
corrosion  of  mild  steel  in  corrosive  media.  (43)
PASAC3, PASAC 11 and PASAC13 organic corrosion
inhibitors were examined for carbon steel in cooling
water. 

Several  researches  reviewed  the  use  of  polymers
(25,44),  organic  compounds  (34,45–47),  natural
products (48,49) and so on as corrosion inhibitors
(50). The combination of carbon (C) and iron (Fe)
forms carbon steel which in broad forms are utilized
in  marine  applications,  atomic,  petroleum product
power  plants,  transport,  concoction  preparing,
development, mining, and metal handling hardware
because  of  its  expense  and  accessibility.
Notwithstanding,  corrosions  are  probably  going  to
assault  carbon  steel  in  forceful  condition,  yet  in
addition in ordinary condition. The majority of the
successful  inhibitors  have  an  issue  concerning
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biocompatibility,  biodegradability,  bioaccumulation
and harmfulness arrangement that is destructive to
the  ocean-living  space.  Inhibitors  can  be  divided
into four categories to be specific; anodic inhibitors,
cathodic  inhibitors,  blended  inhibitors,  and
unpredictable  consumption  inhibitors.  The
assessment of inhibitors type can be portrayed by
electrochemical  or  submersion  test  by  adding
recognized measure of inhibitor into arrangements
which are ordinarily seawater. 

The section put forth will discuss selective polymers
having versatile corrosion inhibition properties i.e.,
same  polymer  as  corrosion  inhibitor  for  different
metals  and  media  (51).  The  major  water-soluble
polymeric  systems  discussed  are  polyacrylic  acid,
polyacrylamide,  polyvinyl  alcohol,  polyethylene
glycol,  polyvinyl  pyrrolidone,  polyethylene  imine,
polyelectrolytes,  polyphosphates,  and  natural
polymers.  Rheology  alteration,  surface  sealing,
personal hygiene, and oilfield formulation, corrosion
inhibitors,  polymer  flooding,  precious  metal-ion
recovery, and colloid stabilization are only a few of
the uses for these water soluble polymers. Some of
the  synthetic  polymers  like  polyacrylic  acid,
polyvinyl  alcohol,  sulfonated  polystyrene,  etc.
(52,53),  have  extensively  been  used  in  medicinal
field  for  drug  delivery,  implants,  medical  devices
and  injectable  polymer  conjugates.  The  inhibitor
efficiency  of  N1,N1-diallyl-N6,N6,N6,N5-
tripropylhexane-1,6-diaminium  (NDTHDC),  for
carbon steel in 15 percent HCl solution and found
that poly-NDTHDC is better than NDTHDC in 1000
mg/L  inhibitor  and  was  used  in  weight  loss,
electrochemical, and surface testing techniques. The
efficacy  of  the  inhibition increased  but  afterwards
fell at 60 °C of the combination (54). There are a
few  consumption  control  techniques  to  alter  the
materials  viable,  which  incorporates  cathodic
insurance,  (22,55,56);  anodic  insurance,  (57,58)
and alloying. The utilization of substance inhibitors,
(59,60)  was  the  principle  corrosion  counteraction
method  in  which  change  of  the  earth  was
considered. This technique is regularly considered as
the best and common sense strategy for corrosion
avoidance because  of  its  simplicity  of  use.  A  few
works  have  been  accounted  for  the  consumption
restraint  of  various  metals  in  different  destructive
conditions.  At  first  consideration  was  fixated  on
natural mixes. It was audited (61) that the quantity
of announced natural mixes while other papers (62–
65)  has  talked  about  the  different  heterocyclic
mixes  utilized  as  corrosion  inhibitors.  Worldwide
awareness on the natural effect of the natural mixes
established the framework for the improvement of
earth sympathetic mixes as green inhibitors. Green
inhibitors  incorporate  normal  plant  materials  and
non-harmful,  eco-benevolent  polymers  (66–68)  in
their audit articles secured the distinctive revealed
plant  materials  for  consumption  hindrance  of
metals. 

Polymers,  copolymers,  joined  polymers,  and
polymer  composites  have  also  become  more
common  as  natural  antioxidants  in  recent  years
(69).  (70,71)  in  their  articles  investigated  the
polymers  for  consumption  counteraction
applications. The elite of the polymeric consumption
inhibitors is because of its bigger size and various
utilitarian  tying  down  gatherings.  The  polymers
essentially  get  adsorbed  on  the  metal  surface
through  the  binding  down  gatherings  and  ensure
slightly  additional  substrate  than  that  of  the
corresponding monomers. Polymeric mixtures were
tried  for  their  capability  to  control  the  corrosion
procedure  utilizing  traditional  and  electrochemical
systems.  The  adequacy  of  the  inhibitors  was
assessed using electrochemical techniques such as
potentiodynamic  polarization,  potentiostatic
polarization, direct polarization, and electrochemical
impedance spectroscopy. Some other extraordinary
systems  utilized  for  the  assessment  of  polymeric
corrosion inhibitors were talked about in detail. (72)
According  to  some  papers,  polymer  is  a  good
covering  medium  for  plain  carbon  (soft)  steel  to
prevent  corrosion  in  an  acidic  medium  like
hydrochloric  acid.  At  high  current  thickness,
polymerization  of  the  shielding  operator  frames
enormous and circular  miniaturized scale  particles
with a rough surface. Polymerization of the polymer
covering  at  low  current  thickness,  on  the  other
hand,  produces  a  smooth  and  homogeneous
polymer  film.  To  have  surface  insurance,  electro-
polymerization  of  a  polymer  on  the  exterior  of  a
metal  may be used. In 1 M HCl,  poly(vinyl  liquor
cysteine)  [PVAC]  worked  well  as  a  mild  steel
ingestion  inhibitor.  In  an  oxalic  corrosive  form,
ammonium persulfate was used to create a water-
dissolvable  leading  polymer  composite  poly(vinyl
liquor cysteine) (20). Examined polymers which act
both as antiscalant and inhibitors and resulted that
corrosion  happens  because  of  synthetic  and
electrochemical  responses.  Creator  expressed  that
the natural mixes adsorb superficially and interface
with  the  surface.  Leading  polymers  and
biodegradable  polymeric  materials  may  likewise
assume imperative job in future to shield materials
from decay. (61) Using UV, FTIR, and SEM–EDX to
characterize  a  composite,  (73,74)  discovered  that
with  an  increasing  focus  on  the  hindrance
proficiency (IE) of chitosan biopolymer, it is able to
minimize  its  intake  of  copper  by  3%  using
electrochemical  (polarization  and  impedance)  and
weight  reduction  calculations  combined  with
morphology  tests.  (75)  Via  a  weight  reduction
technique and a potentiodynamic polarization test,
the  influence  of  thiocarbanilide  (TCB)  corrosion
inhibitor  behavior  of  high  carbon  steel  in  1  M,
H2SO4,  and  HCl  corrosive  arrangements  was
investigated.  The  natural  compound  worked
effectively in corrosive solutions at all focuses with
standard TCB restriction mastery, according to the
data collected. It was discovered that TCB adheres
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to  the  Langmuir  and Frumkin isotherm models  of
adsorption. 

Polyacrylamide  (PACM),  prepared  by  radical
polymerization  technique  using  ammonium
persulfate  (APS)  as  initiator  under  nitrogen
atmosphere  (76)  tested  polymers  act  as  mixed
anodic and cathodic inhibitor in the 1.0 M HCl 96%
efficiency  at  room temperature.  Many researchers
found that oil and gas industries are most suffering
from the problem of  corrosion (77).  Some of  the
works investigated  that  because  of  oxygen,
corrosive  enviroments,  CO2  and  H2S  defilement,
polymeric corrosion inhibitors for the use at metal
surface,  to  hold  consumption rates  under  control,
researchers  must  use  weight  measurement,  EIS,
potentiodynamic,  and  polarization  tests  to  find
effective inhibitors for versatile materials. Polymers,
unlike  small  atom consumption  inhibitors,  have  a
wider range of applications and greater film-framing
capabilities,  which  may  significantly  enhance
protective  obstruction  capabilities.  This  audit
counted the most well-known polymeric structures
utilized as consumption inhibitors for various phases
of  the  oil  and  gas  investigation,  generation  and
transportation  enterprises.  Among  corrosion
alleviation  procedures,  the  utilization  of
consumption inhibitors despite everything stays to
be one of the most financially reasonable techniques
in  controlling  the  corrosion  rate  since  these
materials can without much of a stretch be applied
through bunch as well as ceaseless medications with
least measures of material with the point of limiting
incomplete or complete shutdowns in the plants. Be
that  as  it  may,  when  contrasted  with  little  atom
inhibitors,  polymeric  materials  are  not  yet  as
broadly utilized. Polymers, on the other hand, have
a  considerable  capacity  for  outperforming  the
showcase of small  particle  inhibitors while  holding
the  fixation  to  a  minimum  due  to  the  intrinsic
advantages  of  these  macromolecules,  such  as
stronger  film  shaping  operators,  a  few  possible
attachment  focuses,  and  extremely  adaptable
depolymerization.  Polyamine  corrosion  inhibitors
that have been modified with carboxylic corrosive,
heterocyclic  moieties,  thiols,  disulfides,  and
phosphorus-containing  useful  gatherings  are
appropriate  for  joining  on  the  metal  surfaces  of
different  hardware and transmission pipelines that
are  widely  utilized.  Polymerization  techniques  are
becoming  more  and  more  regulated,  different
designs,  stretched,  hyper  expanded,  dendrimeric,
and so on, might be increasingly suitable in tending
to the exceptionally destructive media experienced
when it comes to the oil and gas industries (78). In
this  analysis,  it  is  mentioned  that  the  inhibition
efficiency increases significantly with the increase of
theobromacocoa  peel  polar  extract  TCPE  content
using  for  the  examination  of  corrosion  inhibition
efficiency  of  0.3%  C  mild  steel  bar,  however,
(79,80) in a number of violent media, both natural

and synthetic polymers have proven useful to resist
metal corrosion.

Many researchers found that oil and gas industries
are most suffering from the problem of corrosion. It
was investigated that the due cause of it may be
oxygen, acid stimulation, CO2 and H2S defilement in
the  environment.  It  was  proposed  by  the
researchers that the versatile nature inhibitors with
multi-functionality  and  better  film-forming
capabilities like polymeric  corrosion inhibitors  may
be  the  better  solution  there.  Polymeric corrosion
inhibitors have been found one of the market-place
solutions for minimizing the rate of corrosion since
these chemicals can be easily spread by lot and/or
ongoing treatments with limited material volumes in
order  to  prevent  partial  or  complete  plant
interference. Polymeric materials have been shown
to be stronger film-forming agents (81,82), several
potential  binding  sites,  are  highly  stable  for
derivatives and are likely to exceed the performance
of  small  molecular inhibitors while retaining a low
concentration.

Industrial Applications of Corrosion Inhibitors
 Refinery industries: Film forming long chain
amines are used as corrosion inhibitors.
 Power  Plants:  Nitrites,  Chromate,
Phosphate, Benzotriazoles are used in cooling water.
 Steel  Industry:  During  pickling  of  steel
organic mixed inhibitors are used.
 Acidification  of  Oil  Well:  Thermally  stable
inhibitors  are  used.  e.g.  acetylenic  compounds,
cinnamaldehydes,  quaternary  salts,  and  Mannich
bases are used as inhibitors.
 Automobiles:  For  control  of  internal
corrosion  of  coolants  nitrites,  phosphonates,
Silicates, benzoates, and mercaptans are used.
 For  controlling  external  corrosion,  rust
proofing pigments are used.
 Reinforce concrete – Calcium Nitrite, calcium
stearate, and tannic acid are used.

DISCUSSION

The  preceding  literature  provides  an  outline  of
various  forms  of  corrosion,  the  ingestion process,
and  previous  research  on  the  use  of  natural
polymers as mild steel corrosion inhibitors (83,84).
According to the preceding discussion, conventional
plant eliminates are viable sustainable consumption
inhibitors, but polymers seem to be more suitable
for  use  by  the  steel  specimen.  In  sulfuric  or
hydrochloric corrosive medium, reduction of weight,
with impedance electrochemistry, were mainly used
and confirmed by potentiodynamic polarization and
surface  morphology  techniques  about  corrosion
restraint. There is still a lot of untapped potential,
especially in the computational visualization of large
concentrate  divisions  on  steel  specimen.  It  will
really  aid  in  the  establishment  of  specific
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components for  corrosion resistance.  Work on the
investigations  of  genuine  modern  emanating  to
genuine  circumstances  is  constrained.  Some
corrosion  prevention  techniques  have  been
suggested,  including  raising  awareness  of  high
corrosion  threats  and  potential  savings,  dispelling
the  misconception  that  there  is  little  that  can  be
done about corrosion, increasing corrosion savings
by  sound  corrosion  protection  by  updating  rules,
regulations,  standards,  and  management
procedures,  and  staff  training  and  instruction  in
corrosion prevention.

Additional research into these plant-based materials
in  other  destructive  conditions,  such  as  carbon
dioxide,  sulfur  dioxide,  and  hydrogen  sulfide,  is
required,  while  polymers  such  as  linear  insulated
polymer  (polyacrylic  acid,  polyvinyl  alcohol,
polystyrene).

(52,53,85), cross-linked insulated polymer (aniline-
formaldehyde  derivatives  copolymer),  and
conducting  polymers  (polyanthranilic  acid,
sulfonated polyaniline) seem to have a wide range
of  applications  and  potential.  Frequency
experiments for potential approaches should also be
carried out in order to revolutionize these traditional
mixes and effectively replace the regular synthetic
concoctions  that  are  currently  used  to  monitor
corrosion  using  best  inhibitor  for  corrosion  with
methods  such  as  chemical  process,  weight  loss
method,  electrochemical,  and  atomic  analysis  of
surface using microscopy, among others.
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