ALKEMY

(A Hall of Fams)

Chemical Engineering Stude:
Association

ARUN KUMAR BARIK
(B.TECH CHEMICAL ENGG-5TH SEMESTER)

PRESENTED BY

NANO-COATINCS INCREASE
CORROSION RESISTANCE

INTRODUCTION
CORROSION IS ONE OF THE BIGGEST
CHALLENGES  IN  CHEMICAL

INDUSTRIES. WHEN METALS REACT
WITH MOISTURE, OXYGEN, OR

CHEMICALS IN THE ENVIRONMENT,
THEY GRADUALLY DETERIORATE.
THIS LEADS TO EQUIPMENT FAILURE,
AND

SAFETY RISKS, HUGE

ECONOMIC LOSSES

. WHAT ARE NANO-COATINGS?

NANO-COATINGS ARE PROTECTIVE FILMS MADE USING
NANOPARTICLES SUCH AS:

« NANO-CERAMICS

« GRAPHENE

« SILICA NANOPARTICLES

« POLYMER NANOCOMPOSITES
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-Q- HOW NANO-COATINGS PREVENT CORROSION

NANO-COATINGS PROTECT MATERIALS THROUGH MULTIPLE MECHANISMS:
«” BARRIER PROTECTION

« THEY FORM A COMPACT LAYER THAT PREVENTS CONTACT WITH:

1.WATER

2.0XYGEN

3.CHEMICALS

4.SALTS

ENHANCED SURFACE STRENGTH
« NANOPARTICLES IMPROVE MECHANICAL PROPERTIES, MAKING SURFACES:
1. HARDER
2.MORE DURABLE
3.RESISTANT TO WEAR AND SCRATCHES

@ INDUSTRIAL APPLICATIONS
NANO-COATINGS ARE WIDELY USED IN:

“! OIL & GAS INDUSTRY
PROTECT PIPELINES, STORAGE TANKS, AND
OFFSHORE STRUCTURES FROM HARSH
ENVIRONMENTS.

= MARINE ENGINEERING
PREVENT CORROSION CAUSED BY

SALTWATER EXPOSURE IN SHIPS
AND PORTS.

OF CORROSIEN INHIBITION
CATHODIC PROTICTRON

% ENVIRONMENTAL & ECONOMIC BENEFITS

NANO-COATINGS PROVIDE ADVANTAGES BEYOND
PROTECTION:

. EXTEND EQUIPMENT LIFESPAN

. REDUCE MAINTENANCE COSTS

. LOWER MATERIAL REPLACEMENT NEEDS

. IMPROVE SAFETY IN INDUSTRIES

. SUPPORT SUSTAINABLE MANUFACTURING
BY PREVENTING CORROSION RATHER THAN REPAIRING
DAMAGE, INDUSTRIES CONSERVE RESOURCES AND ENERGY.

“Erur-Hrauss®
\\nﬂm T ]

2 FUTURE DEVELOPMENTS

RESEARCH IN NANO-COATING TECHNOLOGY IS MOVING TOWARD:
. SELF-HEALING COATINGS
. SMART COATINGS THAT DETECT DAMAGE
. ECO-FRIENDLY COATING MATERIALS
.« MULTI-FUNCTIONAL PROTECTIVE LAYERS
THESE INNOVATIONS WILL FURTHER ENHANCE MATERIAL PERFORMANCE IN EXTREME

ENVIRONMENTS.

CONCLUSION
NANO-COATINGS REPRESENT A MAJOR ADVANCEMENT
IN CORROSION PROTECTION TECHNOLOGY. BY
ENGINEERING PROTECTIVE LAYERS AT THE ATOMIC
SCALE, CHEMICAL ENGINEERS CAN DRAMATICALLY
IMPROVE DURABILITY, SAFETY, AND SUSTAINABILITY
. ACROSS INDUSTRIES.
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