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A warm welcome to all delegates. 

 

The Organisers of EFASIG2017 wish to welcome you all to EFASIG2017 for which a 

milestone has been reached.  It is 20 years since the first environmental mass 

spectrometry was held at the University of Salford, before the formation of this special 

interest group.  Since that date short sessions on EMS were held as part of the BMSS 

annual meetings until the early 2000s but then discontinued.  The first EMSSIG meeting 

was held at the University of Chester in 2004 and since that date 10 meetings have been 

arranged at intervals. The name was changed to EFASIG to incorporate food analysis in 

2015. 

The organisers are very much indebted to Chris Wright, BAT R&D for hosting the 3 

meetings at Southampton, including the current one. 

The main theme of the meeting of ‘Recent advances in the innovations of 

chromatography mass spectrometry’ is richly illustrated by the wide range of 

presentations submitted, e.g., IMS, ToFMS, GCxGC, VUV and statistical analysis. 

It is hoped that you will enjoy participating in the meeting whether as a delegate, an oral 

or poster presenter or exhibitor. 

Very many thanks for your attendance and strong support. 

 

Peter J Baugh, EFASIG Leader, BMSS 

Chris Wright, BAT R&D 

Chris Smith, SFAI 

Lisa Sage, BMSS Administrator 
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10.00 Keynote 1 

Prof. Steve Rowland, University of Plymouth, Session 1 

Isolation, characterisation, environmental occurrence 

and toxicity  of polar fractions from crude oils 

 

14.00 Keynote 2 

Dr Michael Wilde, University of Leicester, Early Career 

Researcher, Session 2 

Real time analysis and multi-dimensional separations: 

Geochemical and medical applications 
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Programme Of Events. 

Session 1 

 

10.00 Prof. Steve Rowland, University of Plymouth 

Isolation, characterisation, environmental occurrence and 

toxicity of polar fractions from crude oils 

10.30 Aaron Parker, SepSolve 

          Dual-channel GC×GC-FID for routine TPH Analysis 

10.50 Chris Hopley, LGC 

The role of mass spectrometry in Government Chemist referee 

cases 

 

11.10 Coffee break 

 

11.30 Jim Reynolds, Loughborough University  

The use and application of the Advion expression compact 

mass spectrometer (CMS) in the field of food and 

environmental sciences 

11.50 Sonja Grosshauser, RSSL 

           Introduction to PTR-MS 

12.15 Bryan White, Agilent Technologies 

Transforming the GC/MS experience  

12.35 Ben Baars, VUV Analytics 

          The analysis of food and beverages by GC-VUV 

 

12.55 Lunch, Exhibition & Posters 

 



Programme Of Events. 

Session 2 

 

14.00 Dr Michael Wilde, University of Leicester 

Real time analysis and multi-dimensional separations: 

Geochemical and medical applications 

14.30 Dr John Thompson, University of Birmingham 

Robust Compositional Data Analysis 

14.50 Justin Frosina, BAT 

Vapeomics 

15.10 Dan Carrier, Anatune 

SPE and Twister to enhance heptachlor and heptachlor 

epoxide (ph/l) from water using GCQTOF in NCI mode 

 

15.30  Coffee Break 

 

15.50 Kevin Fernandes, Imspex  

Applications of GC/IMS for food and environmental samples 

 

16.15 Caroline Gauchotte-Lindsay, University of Glasgow  

 

Simplified pressurised liquid extraction of coal tar contamination 

samples for carbon and stable isotope analysis of polycyclic 

aromatic hydrocarbons 

 

16.35 Peter J Baugh and Chris Wright 

 

A brief history of environmental mass spectrometry,1997-2017, 

embracing EMSSIG and EFASIG 

 

16.45 Closing Remarks and Discussion 

 



Abstract 

Keynote 1 Prof. Steve Rowland, University of Plymouth 

 

Isolation, characterisation, environmental occurrence and toxicity  of polar fractions from crude 

oils  

 

S J Rowland, W. J. Robson, P.A. Sutton, P. McCormack, N. Chilcott, E.Tegelaar, J Pureveen, B. H. 

Hansen, A. Booth and S. Meier.  

 

Petroleum & Environmental Geochemistry Group, 

Biogeochemistry Research Centre and Centre for Chemical Sciences, 

School of Geography, Earth & Environmental Sciences, University of Plymouth, Plymouth 
 

Whilst the hydrocarbons of petroleum are well known, the so-called ‘polar’ compounds in 

crude oils are only poorly constrained.  The environmental effects of these ‘polar’ compounds 

are also less well understood.  

Recently we published a method for separating crude oils into twelve  fractions, nine of which 

comprise ‘polar’ compounds, such as acids, ketones, carbazoles or thiaxanthones (Robson et 

al., 2017) . Each of these fractions can be characterised by mass spectrometric techniques 

such as uHPLC-MS or GCxGC-MS (op cit.).    

The results of further unpublished MS analyses will be presented, for crude oils with different 

origins, physical properties, maturities and biodegradation levels. We have identified numerous 

individual compounds, using synthetic analogues for comparison, where available. We present 

results indicating the presence of some of the same compounds in Produced Water from 

offshore oil platforms. 

Along with colleagues, we conducted some preliminary toxicological studies of some of the 

characterised fractions and on the synthetic analogues, on the early life stages of fish. These 

results, whilst still ‘a work in progress’, will also be discussed. 

The exploration and production of petroleum in the Arctic, in regions where many fish species 

spawn, make the results highly relevant to a number of current environmental scenarios.  

 

William J. Robson, Paul A. Sutton, Paul McCormack, Neil P. Chilcott and Steven J. Rowland 

(2017) Class Type Separation of the Polar and Apolar Components of Petroleum. Anal. Chem., 

89 (5), 2919–2927. DOI: 10.1021/acs.analchem.6b04202 

 

 

 

 



Abstract 

Keynote 2 Dr Michael Wilde, University of Leicester, Early Career Researcher        

Real time analysis and multi-dimensional separations: Geochemical and medical applications  

Michael Wilde*1, Steve Rowland2, Rebecca Cordel1, Roberto Sommariva1, Paul Thomas3, 

Salman Siddiqui4 and Paul Monks1 

1 Department of Chemistry, 4 Infection, Immunity and Inflammation, University of Leicester, UK 
2 Biogeochemistry Research Centre, Plymouth University, UK 
3 Centre for Analytical Science, Loughborough University, UK 

 

Comprehensive multidimensional gas chromatography coupled with mass spectrometry 

(GCxGC-MS) affords the separation and detection power required to study complex mixtures 

of volatile organic compounds (VOCs). Despite current advances in the field of 

chromatography, few techniques allow for the capture of real-time variations in chemical 

signatures better than proton-transfer reaction with time-of-flight mass spectrometry (PTR-TOF-

MS). The ability of PTR-TOF-MS to monitor rapidly evolving VOC profiles makes it suitable for the 

study of highly dynamic samples in metabolomics and fragrance analysis. 

One focus will be on the employment of both techniques within an on-going study investigating 

the potential of breath analysis as a non-invasive, medical diagnostic tool. Metabolic processes 

within the body emit VOCs, some of which are exhaled in breath and can be used as a 

measure of the current metabolic state of an individual [1]. Measurement of exhaled VOCs or 

the ‘breathome’, therefore, has the potential to be used for the non-invasive diagnosis of 

specific diseases based on the metabolite signatures or ‘breath biomarkers’ detected [2]. We 

present the current progress of an international breathomics centre (East Midlands, UK) focused 

on the development and improvement of mass spectrometric technologies screening patients 

presenting with airway disease, heart failure and respiratory infection. 

 

[1] van der Schee et al. (2015) Breathomics in lung disease. Chest. 147(1): p. 224-231. 

[2] White et al. (2013) Real-time multi-marker measurement of organic compounds in human 

breath: towards fingerprinting breath. Journal of Breath Research. 7(1): p. 017112. 

 

 

 

 



Abstract 

Presentation 1 Aaron Parker, SepSolve 

 

 Dual-channel GC×GC-FID for routine TPH Analysis  

 

Aaron Parker1, Natasha Spadafora2, Laura McGregor1, Bob Green1 and Nick Bukowski2 

1SepSolve Analytical, 22 Commerce Road, Lynch Wood, Peterborough, UK 

2Markes International, Gwaun Elai Medi-Science Campus, Llantrisant, Cardiff, UK 

The determination of aliphatic/aromatic compounds when performing Total Petroleum Hydrocarbon 

(TPH) analysis is typically a lengthy process – with solid phase extraction (SPE) to separate aliphatics into 

hexane and aromatics into dichloromethane, prior to two separate GC analyses per sample.  

The enhanced separation of comprehensive two-dimensional chromatography (GC×GC) negates the 

requirement for laborious sample fractionation, saving a significant amount of extraction and processing 

time, while also reducing consumable costs. Instead of two separate analyses, the traditional ‘boiling 

point’ separation is maintained in the first dimension while the aliphatic and aromatic compounds are 

separated in the second dimension.  

Fast and confident group-type quantitation is then performed, using simple data processing tools.  

Stencils are applied to group peaks into chemical classes (e.g. C8-C10, C10-C14 etc) based on their elution 

region.  The use of flow rather than thermal modulation, ensures excellent retention time repeatability 

across large sample batches, enabling automated data processing to be performed with minimal 

operator intervention.  

Furthermore, here we demonstrate a dual-channel configuration, doubling the sample throughput per 

instrument - increasing productivity, reducing bench space and lowering installation costs, all while 

meeting the criteria set out in standard methods (e.g. TPH Criteria Working Group and Massachusetts 

State).  

Presentation 2 Chris Hopley, LGC 

The role of mass spectrometry in Government Chemist referee cases 

Christopher Hopley, LGC, Teddington 

LGC has been the home of the Government Chemist for 175 years and is the final arbiter in disputes in 

food analysis.  This statutory function, under the Food Safety Act 1990 and the Agriculture Act 1970, 

requires that LGC continues to develop and advance its analytical capability in the food analysis area. 

The sample range and analytes encountered can include mycotoxins, food contact materials, 

genetically modified organisms, veterinary and pesticide residues and meat products testing for meat 

and water content, however, the nature of the food industry and the fact that a large proportion of food 

imported, requires that we have the capability be able to measure a very wide range of analytes in 

complex food matrices.  Here we present a review of some of the many cases we have been involved 

with in the past few years, detailing the use and implementation of separation science and mass 

spectrometry techniques, and the challenges associated in delivering this complex measurement 

programme. 



Abstract 

Presentation 3 Jim Reynolds, Loughborough University 

 

The use and application of the Advion expression compact mass spectrometer (CMS) in the field of food 

and environmental sciences  

 

There are better and quicker ways to perform analyses of food and environmental matrices! But it is 

human nature to resist change. Let us embrace new ways of doing things if they can be shown to be 

better, faster and easier. This is what the CMS is all about embracing and adapting to the modern way of 

doing science. 

Presentation 4 Sonja Grosshauser, RSSL  

Introduction to PTR-ToF-MS  

Sonja Grosshauser, Flavour Analytical Research, Reading Scientific Services Ltd., Reading 

 

PTR-MS uses proton transfer reaction from protonated water as an ionization step which enabled the 

ionization of volatile organic compounds (VOCs) without being disturbed by nitrogen and oxygen as 

natural air constituents as these have a lower proton affinity than water. The sample gas can therefore 

be directly transferred into the instrument via the inlet line and analysed in real time.  The possibility to 

carry out direct measurements of headspace, ambient air and exhaled breath in combination with the 

portability of the instrument makes it a valuable tool in environmental research, medicine as well as food 

and flavour science. In environmental research, PTR-MS can be used to measure exhaust VOC emissions 

from cars or atmospheric concentrations of methanol and isoprene, whilst medicinal applications mainly 

involve analysis of exhaled breath for selected marker compounds. 

The high potential of PTR-MS as a flavour analysis tool is based on the versatile possibilities for use in static 

and dynamic headspace measurements as well as nose space analysis. Conventional analysis methods 

like GC-MS allow the quantification of volatile compounds present in food. However, to completely 

understand the perceived flavour of a product, the release of the odorous compounds from the food 

has to be considered as well.  While the headspace measurements can help to understand the smell of 

the food, the perceived flavour during consumption can only be monitored by analyzing the nose space 

(i.e., the air passing through the olfactory receptors in the nose). 

The presentation will include examples of the following application areas with the flavour research: 

Static headspace measurements for fast sample screening 

Dynamic headspace analysis to study and optimize food production processes 

Nose space analysis to understand differences in aroma release caused by different food matrices 

Presentation 5 Bryan White, Agilent Technologies 

Transforming the GC/MS experience 

 

What can be done to make our lives easier for analysis of pollutants in heavy matrix food and 

environmental samples.  



Abstract 

Presentation 6. Ben Baars, VUV Analytics 

The analysis of food and beverages by GC-VUV 

Ben Baars, Business Development Europe, VUV Analytics 

 

Vacuum ultraviolet (VUV) spectroscopy is universal detection technology that utilizes the strong 

absorption of most gas phase molecules measured in the VUV region of the ultraviolet spectrum (120 – 

240 nm).  VUV light creates unique spectral signatures that result in the unambiguous identification and 

quantitation of compounds. Vacuum ultraviolet detection for gas chromatography (GC-VUV) has been 

applied to the analysis of food and tobacco components including fatty acid methyl esters (FAMEs), 

food oils, vanilla extracts, and tobacco deemed analytes.  A new method of automated food 

component compositional analysis is also discussed.   

Presentation 7  John Thompson, University of Birmingham 

   

Robust compositional data analysis methods applied to multivariate analyses in environmental and food 

analysis 

John M. Thompson1,2,3 

Tracer Measurement Systems Ltd., Institute of Research and Development, Birmingham Research Park, 

Birmingham, UK 

Molecular Physics Group, School of Physics & Astronomy, University of Birmingham, Birmingham, UK 

School of Health Sciences, Birmingham City University, Birmingham, UK 

Compositional data describe some parts of a whole and are commonly presented as vectors of 

proportions, percentages, concentrations or frequencies. They are expressed as real numbers and have 

finite upper and lower bounds, zero at the lower limit and a finite upper bound of 100 for percentage 

data or 106 for ppm, for example. As long ago as 1897, Karl Pearson warned of spurious correlation when 

doing conventional statistical analyses of compositional data but his warnings were ignored partly 

because no-one knew a way to tackle this problem. Only in 1960, were attempts made by geologists to 

tackle this but, not until the 1980s especially with the work of the late John Aitchison, did serious progress 

occur when he proposed workable solutions such as the additive and centred logratio transformations of 

compositional data enabling multivariate statistical analyses to be applied. Since 2000, significant further 

progress has been made, including developments of suitable software methods in R and Java, especially 

since 2010. 

Examples will be given of how logratio transformations can be applied to both environmental and food 

compositional data, illustrated with various suitable graphical displays and robust multivariate statistical 

analyses, to show the value of this approach to this commonly encountered type of data.  

Illustrations of how the outcomes of multivariate statistical analyses of such data when applied 

conventionally without the appropriate logratio transformation differ from the outcomes obtained using 

a suitable logratio transformation. 



Abstract 

Presentation 8. Justin Frosina, BAT R & D  

Vapeomics: Untargeted analysis of electronic cigarettes, liquids and aerosols with thermal desorption gas 

chromatography time-of-flight mass spectrometry 

Justin Frosina. BAT R & D, Southampton 

Electronic cigarettes have grown in popularity within the last few years, particularly in Europe and the US.  

In line with this increase in popularity, research efforts to improve understanding of this new product 

category have also increased. Much of the research to date has focused on the liquid or aerosol 

composition only and often using targeted analytical methods.  Attempts to define differences between 

the liquid and aerosol have not been completed using the same analytical method, thereby limiting the 

ability to apply ‘omics-based statistical analyses to assess differences.  Presented is an adaptation of an 

untargeted method published for aerosol characterization to enable e-liquid analysis using TD-GC-

TOFMS. Combining the two datasets with multivariate data analysis techniques will allow the detection of 

statistically significant changes that occur when an e-liquid is aerosolized.  Technical challenges and 

progress made in developing the method will be presented using the case example of a commercially 

available product.  Applying this technique focuses product safety assessment effort to the most relevant 

compounds in the aerosol. 

Presentation 9.  Dan Carrier, Anatune 

 

 SPE and Twister to enhance heptachlor and heptachlor epoxide (pg/l) from water using GC-QTOF in NCI 

mode.  

 

Dan Carrier and John Quick, Anatune Ltd., Anatune,Cambridge,   

 

 Organochlorine pesticides (OCPs) need to be controlled down to extremely low levels in water. From the 

Water Frame Work directive, the aim is to have detection limits for certain OCPs at 10 fg/l for surface and 

coastal water. These low detection limits have been worked towards by two different ways; firstly by 

enrichment using SPE and Stir Bar Sorptive Extraction and secondly by selectivity using a GC/QTOF in NCl 

mode. This work was in collaboration with John Quick at ALS environmental. 

  

Bibliography 

Dan Carrier joined Anatune in July 2011 as an Applications Chemist becoming the Applications 

Laboratory Manager in September 2013. He holds a BSc Applied Chemistry and an MSc in Analytical 

Chemistry, Birkbeck, London. He started his career at GSK in Harlow and has many years’ experience  in 

LC/MS and GC/MS within Pharma. 



Abstract 

Presentation 10 Kevin Fernandes, Imspex  

Applications of GC/IMS for food and environmental samples 

Kevin Fernandes, Imspex Diagnostics Ltd., Navigation Park, Abercynon 

IMSPEX presents the application of an ion mobility sensor preceded by sample introduction and 

separation by gas chromatography.  The system is primarily designed to analyse VOCs, particularly at low 

level,s with little or no sample preparation. The GC/IMS technology lends itself to a number of 

environmental and food applications, following on from an outline of the technology and how the 

system works and we will discuss some of these. 

The generation of biogas from landfill and wastewater treatment plants is a rapidly growing industry 

where GC/IMS has been used to monitor siloxane levels which are harmful to gas burning/electricity 

generating instrumentation.  Following on from this we will discuss how GC/IMS can be utilized for rapid 

analysis of various foods and drinks.  This talk will also present how GC/IMS can be employed to analyse 

breathe to be used as a potential disease diagnosis tool. 

 

Presentation 11 Caroline Gauchotte-Lindsay, University of Glasgow 

 

Simplified pressurised liquid extraction of coal tar contamination samples for carbon and stable isotope 

analysis of polycyclic aromatic hydrocarbons 

 

Caroline Gauchotte-Lindsay a, Laura McGregor b, Anoine Assal c, Russell Thomas d and Robert M Kain c 

a Infrastructure and environmental Research Division, School of Engineering 

b Markes International Ltd., Llantrisant 

c WSP in the UK, Bristol 

 

We present here a fast method for carbon and hydrogen compound specific analysis (CSIA) polycyclic 

aromatic compounds (PAHs) in non-aqueous phase liquids and soil samples from former manufactured 

gas plant sites. The newly-developed automated pressurized liquid extraction procedure minimizes 

solvent consumption to less than 100 mL per sample and produces two fractions in less than 30 minutes. It 

is more efficient for high throughput analysis compared to more lengthy and complicated silica gel 

extraction methods. Reproducibility and precision of the method were demonstrated. Accuracy, 

however, is the most important issue when carrying out CSIA in complex samples. It depends on two main 

factors: the possible isotopic fractionation of the compounds during extraction and the potential co-

elution with interfering compounds that have different isotopic signatures.  We tested for both these 

factors. Pressurised liquid extraction did not show significant isotopic fractionation. When the fractions 

were analysed using comprehensive two-dimensional gas chromatography coupled with mass 

spectrometry, it appeared, however, that even in samples that presented a good baseline resolution, 

PAHs co-eluted (in one dimension) with other polyaromatic compounds.  The accuracy of the method 

seemed unaffected for 1) hydrogen stable isotope ratios and 2) carbon stable ratios in samples with high 

concentrations of PAHs but in samples with lower PAHs concentrations, carbon isotopic signatures 

appeared enriched. However, the method was shown to be appropriate for environmental forensic 

studies of samples in which PAHs are the main contaminants. 



Abstract 

11. Concluding Presentation 

 

A Brief History of Environmental Mass Spectrometry, 1997 – 2017 Embracing EMSSIG and EFASIG (The 

BMSS) 

 

Peter J Baugh(1) and Christopher Wright (2) 

1 EFASIG Leader, The BMSS, c/o 23, Priory Road, Sale M33 2BU 

2 BAT R&D, Upper Regent Road, Southampton SO15 8TL 

 

It is 20 years since the first meeting on Environmental Mass Spectrometry was held at the University of 

Salford.  For several years, thereafter, short sessions on environmental mass spectrometry topics were 

organized at the annual meetings of the BMSS.  However, these sessions were discontinued in the early 

2000s, which led ultimately to the formation of the Environmental Mass Spectrometry Special Interest 

Group (EMSSIG).  The formative meeting of the SIG was held in 2004 at the University of Chester and three 

further meetings in 2006, 2008 and 2010, were held at this venue. In 2012, the venue was moved to The 

Manchester Food Research Centre, Manchester Metropolitan University, where Professor Chris Smith was 

the local organiser.  

 

Since 2014, following an offer by Dr. Christopher Wright to host the meetings, EMSSIG2014 and EFASIG015 

have been organised at BAT R & D Southampton, the venue for EFASIG2017. In 2015, the name was 

changed to Environmental and Food Analysis, following a suggestion by Christine Eckers. 

 

Within this period also, as part of the WWEM conferences & exhibitions, two meetings have been held at 

The international Centre, Telford, as satellites of WWEM2014 and 2016. 

 

The main highlights, features and topics of the meetings are reviewed. 



Abstract - Posters 

Poster 1 Laura McGregor, SepSolve Analytical 

Comparison of aroma compounds in whisky by SPME-GCxGC-TOF MS/FID 

Laura McGregor1, Natasha Spadafora2, Matthew Edwards1, Bob Green1 and Nick Bukowski2 

1 SepSolve Analytical, Peterborough 

2 Markes International, Llantrisant, Cardiff 

Over 1000 compounds from a wide range of chemical classes are known to contribute to the aroma of whisky, and 

these include alcohols, phenolics, fatty acids. esters, lactones, aldehydes and nitrogen containing compounds.  It is 

important to be able to identify these volatiles, for quality control and authentication purposes, as well as in 

engineering of new aromas. 

Comprehensive two-dimensional gas chromatography coupled with time-of-flight mass spectrometry (GCxGC-TOF 

MS) is ideal for the analysis of such complex samples because the enhanced separation capacity allows analysts to 

screen the entire composition in a single analysis, with confident identification of compounds that would ordinarily 

co-elute. 

This study investigates the application of flow-modulated GCxGC-TOF MS using a reverse-fill/flush device, which 

allows separation of volatiles ranging from C1 to C40 (and above), the flexibility to change the loop volume in 

method optimization, splitting for simultaneous detection and efficient modulation of whisky volatiles that have 

boiling points similar to, or lower than, pentane. 

Poster 2 John Moncur 

Generation of an electronic cigarette liquid profile library using GCQTOFMS and chromatographic deconvolution 

and comparision software to screen for additives. 

John H Moncur1; Hayley Abbiss1,2,3; Scott j Campbell1; Robert D Trengover2,3 

1SpectralWorks, Runcorn; 2Murdoch University, Perth, Western Australia; 3Separation Science and Metabolomcs 

Laboratory, Murdoch University, Perth, Western Australia 

Introduction of the EU Tobacco Product Directive will ensure that tobacco products such as electronic cigarette 

liquids will be tested to ensure compliance with the directive.  Products may not contain more than 20 mg/mL of 

nicotine and no colouring or flavour additives may be used. Additionally, vitamins or additives with a perceived 

health benefit have been prohibited and stimulants such as caffeine and taurine may not be added. Here we report 

a GCMS method to profile electronic cigarette liquid and describe the generation of a library to search electronic 

cigarette products against to test for compliance with the directive.  

GC-MS analysis of samples of e-liquid using EI ionisation with the mass analyzer operated over the range m/z 45-600, 

acquiring at 10 Hz, was performed. A preliminary analysis of the data has revealed that a 1% solution of both water 

and isooctane dilutions of electronic cigarette liquids injected with a split ratio of 50:1 were ideal to characterize the 

liquid profiles. 

A sample of vanilla flavoured electronic cigarette liquid diluted with water and derivatised contained approximately 

100 components including glycerol, cyclohexaneacetic acid and sugars such as tagatose, sorbose, mannose, 

galactose (best NIST matches) and sucrose.  Two vanilla flavouring compounds were detected and vanilla flavouring 

compounds were also detected in isooctane dilutions. The main component of the isooctane dilution was nicotine, 

its identity confirmed with an authentic standard with a confident match to the NIST mass spectral database entry 

for nicotine. 

Software allowed the creation of GC-MS profile (‘Spectrograms’) libraries using chromatographic deconvolution.  

The comparisons using the spectrogram libraries showed significant objective differentiation of e-liquids was possible 

using the test samples in this proof of concept. Further work is indicated to extend the spectrogram library database. 



Abstract - Posters 

.Poster 3  John Thompson   

Dynamic methods for generating trace vapour standard mixtures of VOCs and SVOCs using refillable diffusion tubes 

and a new superambient thermostat system 

John M. Thompson1, 2&3 and Daniel J. Blenkhorn2 

Tracer Measurement Systems Ltd., Institute of Research and Development, Birmingham Research Park, 

Birmingham, UK 

Molecular Physics Group, School of Physics & Astronomy, University of Birmingham, Birmingham, UK 

School of Health Sciences, Birmingham City University, Birmingham, UK 

It is challenging to reliably and consistently generate dynamic trace standard vapour mixtures of oxygen-sensitive 

VOCs and SVOCs. Such compounds are unsuitable for use in  permeation tubes are unsuitable for the dynamic 

generation of trace mixtures. If air is used as the carrier gas, such VOCs and SVOCs are likely to oxidise even below 

the necessary temperatures to melt them to achieve suitable vapour pressures for trace vapour generation. 

We show the use of the Tracer Cert® refillable diffusion tubes at temperatures from 400 to 470K in a new type of 

Superambient™ Thermostat with nitrogen as carrier gas for the dynamic generation of trace vapour standard 

mixtures of a range of these oxygen sensitive compounds.  

 

Poster 4. John Thompson, University of Birmingham 

Robust and resistant statistical methods for the experimental design and statistical estimation of limits of quantitation 

and linear range of calibrations of methods of trace analysis. 

John M. Thompson1, 2&3 

1 Tracer Measurement Systems Ltd., Institute of Research and Development, Birmingham Research Park, Birmingham, 

UK 

2 Molecular Physics Group, School of Physics & Astronomy, University of Birmingham, Birmingham, UK 

3 School of Health Sciences, Birmingham City University, Birmingham, UK 

The Eurachem Guide on Method Validation has limitations in its suggested methods for designing and estimating 

limits of detection and quantitation, as well as of the linear working range of analytical methods and their 

calibration. 

This poster illustrates how various robust, resistant and computer intensive statistical methods can be applied to 

obtain useful estimates of the limits of quantitation in a way that is distribution free.  

Several conventional statistical methods are available to estimate the linear range of calibration of analytical 

chemical methods but most are based on use of the ordinary least squares regression with its assumptions of 

gaussian error distribution. This has many weaknesses, in that it lacks resistance to outliers, as well as points of 

influence or leverage, and it lacks robustness to deviations from asymptotic distributional assumptions, especially 

assumptions of normality. 

Methods are illustrated using robust, resistant and nonparametric statistical approaches to obtain more reliable 

estimates of the linear range of the calibration of methods of trace analysis. 

 

 

 



 

Car Parking Arrangements 

The organisers have requested car parking for exhibitors in the Group R&D car park, which is en-

tered via Waterhouse Way, so that they can access the Auditorium to drop off and collect 

equipment.  

 

Delegates arriving by car should enter site via the main gate at  Regents Park Road and park in 

our multi-storey car park, from which they will be directed to Group R&D.  

Delegates arriving by train/taxi should enter site at the Waterhouse Way entrance, where they 

will be directed to Group R&D and the Auditorium.  

 

Direction Map for BAT Group Research & Development, Southampton 

Group Research & 

Development Entrance

Waterhouse Way

SO15 8TL

Main entrance


