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RESEARCH FOCUS 
Examining the analytical impact of new materials and treatments for sample injection 
in Gas Chromatography 
 
RESEARCH BACKGROUND 
Gas Chromatography (GC) is a routine technique used in many laboratories involved 
in environmental analysis, food testing and forensics/toxicology. The advent of fused 
silica capillary columns has revolutionised GC, as the column can be manufactured in 
a robust form with additional advantages of increased sensitivity and performance. 
One consequence of the capillary column development has been that the injection port 
needed to be modified, as liquid samples were too large to inject onto the capillary 
column. All modern GC instruments have an injection port which is pressurised - the 
sample is injected through a leak-free silicon septum into a chamber called the Inlet 
Liner, and the Inlet Liner is held at high temperature as the sample is immediately 
volatilised and the vapour subsequently swept onto the capillary column. 
 
The septa and inlet liner are frequently replaced consumables, as their breakdown in 
the injection port is a potential source of contamination and decreased sensitivity. 
Therefore, GC instrument companies must continually improve the quality and 
sensitivity of their platforms as scientists search for improved sensitivity of their 
analysis, particularly for trace substances such as pesticides in food. The technique of 
GC mass spectrometry (GCMS) has, in recent years, also become a much sought-after 
analytical tool. GCMS is a method that combines the features of GC and MS to 
identify different substances within a test sample. Applications of GCMS include drug 
detection, fire investigation, environmental analysis, explosives investigation, and 
identification of unknown samples. 
 
 
RESEARCH PROJECT PROPOSAL 
The objective of this mini-project is to develop a new mechanism of creating a leak-
free seal in the injection port of the GC instrument, as well as GCMS analysis for 
adhesive testing associated with SGE’s precision liquid handling product line. A new 
sealing system has been designed which needs to be validated by exploring all 
potential failure modes. 
 
Therefore, the student will participate in this mini-research project through the 
following activities: 
 



● Reviewing the design of the analytical syringe needle and understanding 
the properties of the needle that impact on the seal within the injection port; 

● Determining the quality of the needle adhesive and its impact on the 
contamination within the GC experiment; 

● Installing the various devices and operating the GC under supervision of 
the Project Leader: the student will be trained in setting up the GC method 
and running the GC; 

● Collecting and analysing the data from the experiment. 
 
NUMBER OF STUDENTS: One. 

PLACEMENT 
This mini-research project, which is based SGE Analytical Science in Ringwood, can 
be undertaken either on a full-time or part-time basis. The project can begin 
immediately after the 2013 semester one exams, if that suits a particular student.  
 
The ideal student will be studying chemistry and majoring in the field of 
chromatography and analytical chemistry. He or she should have an interest in 
instrumentation and an eagerness to work in an instrument laboratory. The student 
will be supervised at all times and should be confident in the operation of the 
Microsoft program Excel. The stipend is $40 per 8-hour day, and successful 
completion of the project (maximum of 80 hours) confers eligibility for a Passport 
unit.  
 
Applications are required by May 10th. Applications should be directed to Dr. 
Theo Papakonstantinou – email theo.papakonstantinou@monash.edu on the 
Monash University Clayton campus, or call (03) 9905 9482 or 0412 075 229. 


