Instrumentation of High Performance Liquid Chromatography (HPLC)

High Performance Liquid Chromatography (HPLC) consists of several interconnected components
that work together to ensure precise separation, identification, and quantification of sample
components. Each part of the instrumentation plays a crucial role in achieving high resolution and
reproducibility.

1. Solvent Reservoir (Mobile Phase Container)
e Function: Holds the mobile phase (solvent or solvent mixture).

e Details: Typically made of glass or inert plastic; may include degassing systems to remove
dissolved gases that can cause bubbles.

2. Pump
¢ Function: Delivers the mobile phase through the system at high pressure.
o Types:
o Isocratic pumps: Deliver a constant mobile phase composition.

o Gradient pumps: Change the composition of the mobile phase over time for better
separation.

e Typical pressure: 10004000 psi (or higher in UHPLC systems).

3. Injector or Sample Introduction System

¢ Function: Introduces the sample into the mobile phase stream.



o Types:

o

o

Manual injection using a syringe and loop.

Automated autosamplers for high-throughput applications.

e Sample volume: Usually 1-100 pL.

4. Column

¢ Function: Core of the separation process.

e Details:

o

5. Detector

Packed with stationary phase (e.g., silica particles with functional groups).
Types: Reverse phase, normal phase, ion exchange, size exclusion.
Typical dimensions: 4.6 mm internal diameter x 150-250 mm length.

Operated under controlled temperature for consistent performance.

¢ Function: Identifies and quantifies the eluted components.

¢ Common types:

@)

@)

UV-Visible Detector: Measures absorbance at specific wavelengths.
Fluorescence Detector: Detects compounds that emit light after excitation.

Refractive Index (RI) Detector: Universal detector for compounds with no UV
absorbance.

Mass Spectrometric (MS) Detector: Provides molecular mass information (in LC-
MS).

6. Data Acquisition System (Computer & Software)

¢ Function: Records, processes, and displays the detector signals.

e Features:

o

o

o

Generates chromatograms (plots of detector response vs. time).
Calculates retention time, peak area, and concentration.

Offers tools for method development and report generation.

7. Column Oven (Optional but Common)

e Function: Maintains a constant column temperature.

e Purpose: Enhances reproducibility and can improve peak shapes and separation.



Instrumentation Flow Diagram

Solvent Reservoir — Pump — Injector — Column — Detector — Data System

Summary Table

Component Function

Solvent Reservoir Stores mobile phase

Pump Moves mobile phase through the system
Injector Introduces sample into the system
Column Performs the separation of analytes
Detector Detects and measures analytes

Data System Records and analyzes data

Column Oven (optional) Maintains constant temperature for column
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