
Poster template by ResearchPosters.co.za

DEVELOPMENT AND TESTING OF CRYOFOCUSING ADD-ON FOR GAS 

CHROMATOGRAPHY

Audrius Sadaunykas, Audrius Zolumskis, Evaldas Naujalis

State Research Institute Center for Physical Sciences and Technology, Metrology Department

Lukiškių str. 9, LT-01108 Vilnius, Lithuania. Email. audrius.sadaunykas@ftmc.lt

Introduction

Design

Testing

References

[1] Skoog, Douglas A.; West, Donald M.; James Holler, F.; Crouch, Stanley R., Fundamentals

of analytical chemistry, (Ninth ed.). Belmont, CA, (2013) ISBN-13: 978-0495558286

[2] Sadaunykas A., On-column cryofocusing and analyte enrichment device for gas

chromatography systems, Chemija, Vol 31, Issue 4, 284-289, (2020)

Gas chromatography (GC) is one of the most popular analytical method used around the world. This

method is applied for various volatile compound analysis. Basics of gas chromatography is compound

separation, performed on a chromatographic GC column. Analytes are pushed forward along the column

(a thin silica capillary tube, covered in stationary phase) using inert gas flow and because of chemical

forces and bonds between analytes and stationary phase of the column, analytes are retained and elute

from the column at different rates [1]. GC requires a very precise temperature control to influence

analyte separation and make analysis more efficient. Lack of sensitivity and not enough separation are

the main problems researchers face while using gas chromatography. There are different ways to

improve sensitivity and separation: changes in detector, column or injection system. In our laboratory we

are building an add-on, which could be used with existing GC systems, without any modification to

existing parts.

Our prototype scheme showed in Figure 1 is based on cooling down part of the column to -60

ºC. Unit outside the GC houses cylindrical aluminum block, which is cooled down using

external chiller. On top of the block there is a smaller disk-shaped part, that houses the GC

column and resistive heaters. This part can be lifted up from the block heated to 100 ºC and

then, lowered down to cool down quickly. By having part of the column at -60 ºC allows us to

trap the analyte traveling from the injector and contain it there. Multiple injections could be

made and analyte peak area enriched. After number of injections, disk is raised and heater is

turned on. Temperature in the disk reaches 100 ºC and analyte is eluted quickly. Number of

injections corelate with increase in peak area of the analyte. This process greatly increases the

sensitivity of the system.

Figure 1. Gas chromatography system with cryofocusing add-on.

Figure 2. Peak areas at different enrichment levels.

To test the accuracy and reproducibility of our add-on paired with GC system, we decided to

measure nonane (1 µl) dissolved in pentane (1 ml) at different enrichment levels. This

produced a curve (Figure 2) with R2 of 0,9999. This indicates, that all injections are consistent

and no loss of analyte is present. (Figure 2).

Figure 3. Overlapped chromatograms comparing nonane peaks after one (blue line) 

and five (black line )injections.

These results are just the beginning of our work on this topic and we will continue with

improvement of the prototype.

This greatly reduces the effort in preparing calibration solutions for the analysis and 

greatly lowers the risk of human error. Also the data shows that all of the analyte is 

contained in the enrichment device and the method is accurate.


