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CourseIntroduction / Overview:

This training course gives a comprehensive look into the core principles of nanotechnology and its
transformative applications in chemical processes. Asindustries seek to enhance efficiency, reduce waste,
and develop new materials, understanding and using nanomaterials has become essential. This course gives
participants a solid foundation in the synthesis, characterization, and application of various nanomaterials,
including carbon nanotubes, graphene, and quantum dots. We will explore their use in catalysis, separations,
environmental remediation, and energy storage, highlighting how these materials are revolutionizing
chemical engineering. The curriculum isinformed by leading academic research in the field. The book
Nanomaterials: Synthesis, Properties and Applications by A.S. Edelstein and R.C. Cammarataisa
foundational reference. BIG BEN Training Center is committed to giving aforward-thinking curriculum that
equips professionals with the skills needed to lead innovation in this rapidly evolving sector. Thiscourseis
designed to meet the growing demand for expertise in nanotechnology applicationsin chemical industries.

Target Audience/ Thistraining courseissuitablefor:

e Chemical and process engineers.

R& D scientists and researchers.

Materials scientists.

Environmental engineers.

Product development specialists.
Academics and students in related fields.

Professionals in advanced manufacturing.
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Target Sectorsand Industries:

e Chemica manufacturing.

e Pharmaceuticals.

Energy and batteries.

Advanced materials.

Electronics and semiconductors.

Environmental services and remediation.

Government agencies and research institutes.

Target Organizations Departments:

¢ Research and development.

Process engineering.

Materials science.

Product innovation.

Quality control.

Environmental management.

Manufacturing and production.

Cour se Offerings:

By the end of this course, the participants will have able to:
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Describe the fundamental properties of nanomaterials.

Identify and explain common synthesis methods.

Use characterization technigques to analyze nanomaterial properties.

Apply nanomaterialsin catalytic processes to improve reaction efficiency.

Evaluate the use of nanofiltration for water and air purification.

Design and model nanostructured materials for specific applications.

Assess the health, safety, and environmental implications of nanotechnology.

Stay up to date with emerging trends in nanomaterials for chemical engineering.

Course M ethodology:

This training course uses a blend of theoretical instruction, guided exercises, and hands-on projectsto give a
dynamic learning experience. The curriculum combines theoretical lectures with real-world case studies to
bridge the gap between academic concepts and practical application. Participants will use hands-on activities,
including group workshops and scenario-based exercises, to reinforce their understanding of key topics. We
use discussions and Q& A sessions to encourage a collaborative learning environment, where participants can
share experiences and insights. The course aso includes an in-depth analysis of successful and unsuccessful
projects from various industries to highlight best practices and common pitfalls. This approach gives
participants the confidence to apply their new knowledge directly to their professional roles. At BIG BEN
Training Center, we believe that an engaging and interactive format is key to mastering new skills, so we
focus on giving immediate feedback and continuous support throughout the training. The methods are
designed to ensure every participant leaf with aclear, practical skill set.
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Course Agenda (Cour se Units):

Unit One: Fundamentals of Nanomaterials.

e Introduction to nanoscience and nanotechnology.

Unique properties of materials at the nanoscale.

Types of nanomaterials: 0D, 1D, 2D, and 3D.

Synthesis methods: top-down and bottom-up.

Characterization techniques for nanomaterials.

Unit Two: Nanomaterialsin Catalysis.

e Introduction to Nano catalysis.

Advantages of using Nano catalysts.

Design of catalytic nanoparticles.

Case studies in heterogeneous and homogeneous nano catalysis.

Photocatalysis and electrocatalysis using nanomaterials.

Unit Three: Nanomaterialsfor Separation Processes.

e Membrane technologies using nanomaterials.

Adsorption and absorption with nanostructured materials.

Nanofiltration for water and wastewater treatment.

Graphene and carbon nanotube membranes.

Case studiesin industrial separations.

Unit Four: Nanomaterialsin Environmental and Energy Applications.

e Nanomaterials for environmental remediation.

Air and soil purification using nanostructures.

Nanomaterialsin energy storage devices.

Nanotechnology for enhanced solar cells.

Safety and environmental impact of nanomaterials.
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Unit Five: Emerging Trends and Future of Nanotechnology.

e Quantum dots and their applications.

e Nanomaterialsin sensors and detectors.

Advanced manufacturing techniques for nanomaterials.

Ethical considerations and regulations in nanotechnology.

Future outlook for nanomaterialsin chemical processes.
FAQ:

Qualificationsrequired for registering to this cour se?

There are no requirements.

How long is each daily session, and what isthe total number of training hoursfor the
cour se?

This training course spans five days, with daily sessions ranging between 4 to 5 hours, including breaks and
interactive activities, bringing the total duration to 20 - 25 training hours.

Something to think about:

What ethical and regulatory challenges must be addressed for the safe and widespread commercial use of
nanomaterials, particularly in products with direct human and environmental exposure?

What unique qualities does this cour se offer compar ed to other
cour ses?
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This training course stands out because it focuses specifically on the practical and industrial applications of

nanomaterials within chemical processes. While many courses give a broad overview of nanotechnology, our
curriculum is tailored to the needs of chemical engineers and scientists who want to apply this technology to
solve real-world problems. We don't just teach you about science; we help you understand how to design and
integrate these materialsinto existing industrial workflows. The content is heavily focused on case studies
from various sectors, giving participants clear examples of how nanomaterials are being used today. This
course aso puts alot of weight on the safety and environmental aspects of nanotechnology, whichisa
critical topic in thisfield. It's an advanced program that gives professionals the skills to use nanotechnol ogy
as apowerful tool for innovation and process improvement.
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