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Course Introduction:

Nuclear Magnetic Resonance (NMR) spectroscopy is a powerful analytical technique widely used in
chemistry, material science, and the oil and gas industry for characterizing molecular structures,
reservoir fluids, and rock formations. This NMR Fundamentals and Advanced Interpretation training
program provides a comprehensive theoretical understanding of NMR principles, instrumentation,
data acquisition, and interpretation techniques. The course explores the fundamental physics of
NMR, signal processing, relaxation mechanisms, and advanced interpretation methods used in

qualitative and quantitative analysis.

Over five days, participants will delve into the theory behind NMR spectroscopy, various types of
NMR experiments, and the applications of NMR in different industries. The course covers advanced
topics such as two-dimensional (2D) NMR, diffusion-ordered spectroscopy (DOSY), and NMR
applications in petroleum exploration and geosciences. By the end of this program, attendees will
have the theoretical foundation needed to interpret NMR data, assess sample properties, and

optimize analytical workflows.

Course Objectives:

Upon completion of this course, participants will:
e Understand the fundamental principles of NMR spectroscopy.
e Learn about NMR instrumentation, signal generation, and data acquisition.
e Explore the role of relaxation mechanisms (T1, T2) and their implications.
e Gain insights into chemical shift, spin-spin coupling, and spectral analysis.
e Develop expertise in interpreting one-dimensional (1D) and two-dimensional (2D) NMR
spectra.
e Understand the applications of NMR in chemistry, pharmaceuticals, and petrophysics.
e Explore advanced techniques such as DOSY and solid-state NMR.

e Learn best practices for optimizing NMR experiments and minimizing errors.

Who Should Attend?

This course is designed for professionals involved in Chemists and analytical scientists,
Petrophysicists and geoscientists in oil and gas, Material scientists and polymer researchers,
Pharmaceutical and biotechnology professionals, Academic researchers and graduate students in

physical sciences, and Laboratory analysts working with NMR spectroscopy.
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Course Outline:

Day 1: Fundamentals of NMR Spectroscopy

e Introduction to NMR: Principles and historical development
e Basic physics of nuclear spin and magnetic resonance
e Understanding the Larmor frequency and resonance condition

e Overview of NMR instrumentation: Magnets, radiofrequency coils, and spectrometers

Day 2: NMR Signal Processing and Spectral Interpretation

e Signal acquisition and Fourier transform (FT) NMR
e Chemical shift and reference standards (& scale)
e Spin-spin coupling and J-coupling constants

e Peak integration, multiplicity, and spectral assignments

Day 3: Relaxation Mechanisms and Advanced NMR Techniques

e Longitudinal (T1) and transverse (T2) relaxation times
e The role of relaxation in quantitative NMR (QNMR)
e Introduction to two-dimensional (2D) NMR (COSY, HSQC, NOESY)

e Advanced spectral editing techniques and their applications

Day 4: Applications of NMR in Various Industries

e NMR in organic and inorganic chemistry
e Solid-state NMR for material science applications
e Applications in the pharmaceutical and biotechnology sectors

e NMR in petrophysics: Fluid characterization and pore structure analysis

Day 5: Emerging Trends and Best Practices in NMR Interpretation

o Diffusion-ordered spectroscopy (DOSY) and its applications
e Automated spectral interpretation and Al-driven NMR analysis
e Common challenges in NMR interpretation and troubleshooting strategies

e Course review, Q&A session, and industry-specific discussions

Course Methodology:

A variety of methodologies will be used during the course that including:

e (30%) Based on Case Studies
e (30%) Techniques
e (30%) Role Play
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e (10%) Concepts

e Pre-test and Post-test

e Variety of Learning Methods

e Lectures

e Case Studies and Self Questionnaires
e Group Work

e Discussion

e Presentation

Course Certificate:

International Center for Training & Development (ICTD) will award an internationally recognized

certificate(s) for each delegate on completion of training.

Course Fees:

To be advised as per course location. This rate includes participant’s manual, Hand-Outs, buffet

lunch, coffee/tea on arrival, morning & afternoon of each day.

Course Timings:

Daily Course Timings:
08:00 - 08:20 Morning Coffee / Tea
08:20 - 10:00 First Session
10:00 - 10:20 Coffee / Tea / Snacks
10:20 - 12:20 Second Session
12:20 - 13:30 Lunch Break & Prayer Break
13:30 - 15:00 Last Session
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