
Seminar 5 

Chromatographic Technologies: Beyond the Basics 

 

Overview: 

A regional environmental agency is investigating complex pollutant mixtures in industrial 
eƯluents discharged into a nearby river. Standard chromatographic techniques like gas 
chromatography (GC) and liquid chromatography (LC) have provided some insights, but they 
fall short of fully characterizing the mixture due to the presence of trace-level compounds, 
highly polar substances, and matrix interferences. The agency seeks expert input on the use 
of advanced chromatographic technologies, such as high-performance liquid 
chromatography (HPLC), ultra-performance liquid chromatography (UPLC), and 
multidimensional chromatography (2D-LC), to tackle these challenges. 

 

Key questions for discussion: 

1. Technological advancements in chromatography 

o How do advancements like UPLC and 2D-LC improve resolution, sensitivity, 
and throughput? 

o What are the benefits and limitations of coupling chromatography with mass 
spectrometry (e.g., LC-MS, GC-MS)? 

2. Applications and use cases 

o How can advanced chromatographic techniques be applied to study emerging 
pollutants such as pharmaceuticals, pesticides, and persistent organic 
pollutants (POPs)? 

o What role do these technologies play in fields like forensic analysis, food 
safety, and climate change research? 

3. Challenges in complex matrices 

o What strategies can be used to handle challenging matrices like wastewater, 
sediment, or biological samples? 

o How can chromatographic techniques be optimized to minimize sample 
preparation and matrix eƯects? 

4. Cost and accessibility 

o How can laboratories balance the cost of advanced chromatographic systems 
with the need for cutting-edge analysis? 



o Are there alternative methods for labs with limited resources to achieve high-
quality results? 

5. Future directions 

o How can emerging trends like microfluidics, automation, and AI enhance 
chromatographic analysis? 

o What new frontiers in environmental science can chromatography help 
explore? 

 

Seminar format: 

 Introduction (10 minutes) 

 Small group discussions (20 minutes): Participants break into groups to discuss the 
provided questions, focusing on technological, practical, and economic aspects. 

 Case study analysis (15 minutes): Groups examine a real-world example where 
advanced chromatography solved a significant analytical challenge (e.g., detecting 
PFAS in water). 

 Expert insights (15 minutes): A panel of simulated experts shares their experiences 
with advanced chromatography. 

 Concluding discussion (10 minutes): Groups present their findings and 
recommendations. 

 

Expected outcomes: 

 Deeper understanding of advanced chromatographic technologies and their 
environmental applications. 

 Identification of practical strategies to overcome challenges in complex sample 
analysis. 

 Collaborative exploration of future trends and research opportunities in 
chromatography. 

 


