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New President Inaugural Speech 

First of all I would like to say how honoured I am to represent the Council and the members of the Institute 

of Chemistry of Ireland.  I would like to commend Margaret Franklin on her accomplishments as President 

over the pasts two years. 

In the last number of years the council has played an important role in the community of chemists in Ireland. 

This is through communication by means of the Voice, and the Institute publication: Irish Chemistry News. 

This is a primary instrument of communication to professional chemists in the State. 

In addition the Institute has supported a number of congresses, in UCD in 2015 and GMIT in 2016 along 

with a long standing support of the Irish Universities Chemistry Colloquium, now in its 69th year.  

Furthermore ICI have sponsored a number of awards in the academic arena, through The Boyle Higgins 

Gold Medal and Lecture Award and the The ICI Annual Award for Chemistry (Eva Philbin Public 

Lecture Series) Award. Also there is a recently introduced Industrial Chemistry Award  now entering its 

third year.  The Institute has maintained and will preserve its close association with the Royal Society of 

Chemistry and the Society of Chemistry Industry.  

There is a need, more than ever, for the evidence based science which can be communicated to the public. 

The Institute has played a role in this area through the Robert Boyle Summer School in Co Waterford and 

the street theatre Festival to bring science to the streets.  

The future of the Institute relies on the continued close relationship with its members. The Institute needs to 

maintain its relevance to the community of chemists.  In this regard the Institute will continue the use of 

communication through LinkedIn, Facebook and Twitter 

I would hope to continue to lead the ICI in its mission: to promote Chemistry and represent the profession of 

Chemistry in Ireland.   
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The one source for all your chemical 

needs. 
 

 

 

PH Buffers & Conductivity Standards 
Lennox offers a comprehensive range of pH 

Buffers and Conductivity solutions for the 

calibration, monitoring and qualifying of pH 

and conductivity instruments. All of Lennox 

pH and Conductivity solutions are traceable 

against SRM of NIST. 

 

Volumetric Solutions 

Volumetric solutions from Lennox are ready-

to-use solutions manufactured in large lots 

that will save you the time and expense of 

preparation and standardization. We offer a 

full range of Base and Acid solutions. Lennox 

ready-to-use volumetric solutions are 

manufactured to stringent specifications and 

utilise Quality Control procedures to reduce 

lot to lot variability, are labelled with 

expiration date and available in several 

packaging options. 

 

Custom Manufacturing 

Lennox offers a flexible custom 

manufacturing service to produce quality 

products. Our lab routinely manufactures 

solutions to meet research, pilot scale and 

full scale production requirements. We have 

extensive experience in this area and can 

manufacture from 100ml to 1000lt. Contact 

our sales team to discuss your chemical 

custom manufacturing needs now.   

 

Ethanol 

We can supply from stock a full range of 

Ethanol Absolute & Ethanol Denatured (IMS) in a large range of volumes and concentrations. 

 

Contact us on 01455 2201 or email cs@lennox for more information on Lennox Chemicals. 

www.lennox.ie  

 

 

 

 

http://www.lennox.ie/
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Editorial 

This is a very active Issue of ICN reporting on a number of awards and events in the previous two months 

and happening throughout May and June. We had our Boyle Higgins Gold Medal Award and lecture on April 

27 which was a well delivered and stimulating presentation from Prof Henry Curran, NUI Galway and I 

expect to have a paper based on his presentation explaining the chemistry of fuel combustion in the next 

Issue. Flyers for the upcoming chemistry events are presented in the following pages and throughout this 

Issue. 

 

We had one of our prestigious members, Professor Dervilla Donnelly receiver the Cunningham Gold Medal 

at a presentation in the RIA on March 7th with a well-attended reception beforehand. The format was 

interview style with Professor Pat Guiry, UCD and this full interview has a link embedded in a short report 

on the event which you can watch. 

 

Our AGM followed the Boyle Higgins Lecture and during the recess the Leaving Certificate Chemistry 

student, one of two student with highest marks was presented with the Institutes Leaving Cert Medal. 

Continuing with second level chemistry our winner of the Schools Chemistry Newsletter Competition, 

Hannah Fitzpatrick, The Institute of Education, Leeson Street, Dublin 2  has her Newsletter published in this 

Issue with some editing to Match the format of ICN.  

 

Itôs a time of change for the Institute and following the AGM we had a change of President with Margaret 

having completed her two years at the helm. Professor John Cassidy, DIT is our new incumbent and I wish 

John many successes in driving the Institute forward.  

 

On to the main papers in this Issue we have a second paper from Dr Mark Heaton this time on PGAA 

(Prompt Gamma Activation Analysis) which compliments his previous paper in Issue 5 December 2016 on 

Chemical Physics application of Small Angle Neutron Scattering (SANS). A short paper is presented on 

Advances in Chemical Decontamination of the Eyes and Skin, an ever present risk to anyone working with 

chemicals, showing the need for a rapid remedial intervention with appropriate treatment. Then we have an 

interesting historical paper on ñThe Dublin Chemistò Professor Emil Werner, TCD by Professor Brian 

McMurry, TCD. The final paper is about Carbon Trust a British organisation promoting sustainability and 

helping companies reduce waste and recycle. Examples of chemical companies as well as efforts Bord Bia at 

encouraging a sustainable future are presented. 

 

Last but by no means least, and this has come about from my past working life in the pharmachemical 

industry and publishing ICN. I was asked to be a judge for the Irish Laboratory Awards 2017 which I was 

honoured to accept. I am delighted to report that the standard is very high in all categories and the final 

decisions will be close calls. I am also extremely to say that the Institute is teaming up as ñTrade Media 

Partnersò with Event Strategies for this prestigious event. The winners will be announced at the Awards 

Event on May 25th at the Ballsbridge Hotel. 

 

My best wishes to everyone involved. 

 

 

    info@instituteofchemistry.org 

Patrick Hobbs 

Editor 

Irish Chemical News 

Institute of Chemistry of Ireland  

mailto:info@instituteofchemistry.org
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Inorganic Ireland 2017 

 

Tuesday May 16 10:00-18:00 

Albert Theatre 

Royal College of Surgeons in Ireland 

Professor Malachy McCann 

David Brown Award Lecture (ICI) 

Professor Dermot OôHare 

Tilden Award Lecture (RSC) 

+ talks, flash & poster presentations from inorganic 

chemists all across Ireland. 

http://www.google.ie/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi4rYPc3dTTAhUJDMAKHUAmDUMQjRwIBw&url=http://www.rsc.org/&psig=AFQjCNGGh_8inNeoq0lxzat39WzyLuIl2g&ust=1493935492922550
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WELCOME 

The Institute of 

Chemistry Ireland  

As Trade Media 

Partners  

The Irish Laboratory Gala 

Luncheon Awards 2017 take 

place on the 25 th  of May 2017  

in the Ballsbridge Hotel, 

Dublin.   

 

To book a seat at this prestigious event please  

visit our website at www.labawards.ie  

or call Glenn at 01 524 0588  

 

                 We wish all entrants the best of luck with their entries. 
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2017 Irish Lab Awards Shortlisted Finalists  
 

Laboratory Scientist of the Year  

¶ Ahmad  Bader Albadarin -  Synthesis and Solid State Pharmaceutical Centre  

Prof. Catherine Stanton -  Moorepark Food Research Centre, Teagasc Fermoy  

¶ Senad Bulja -  Nokia Bell Labs  

Laboratory Team of the Year  

AS&T Novartis Ringaskiddy  

BioClin Research Laboratories  

FarmLab Diagnostics  

Haematology Laboratory -  Cork University Hospital HSE  

Janssen Pharmaceutical Sciences  

Laboratory Services -  Jazz Pharmaceuticals  

Manual Handling Team -  School of Nursing & Midwifery, NUI Galway  

The Labs Safety Team -  Janssen Sciences Ir eland  

Laboratory Staff Member of the Year  

Dr. Gerard Moloney -  Department of Anatomy & Neuroscience, UCC  

Fiona Crispie -  Moorepark Food Research Centre, Teagasc Fermoy  

Ollie Burns -  Nokia Bell Labs  

Young Leader of the Year  

Dr. Colin Clarke -  NIBRT  

Frederic k Sheedy -  TB Immunology & Macrophage Homeostasis Groups  

Melinda Halasz -  Systems Biology Ireland  

PJ Moloney Ô EireChrom  

Pharmaceutical Laboratory of the Year  

Alexion Quality Control Dublin  

Bernal Process Engineering Lab -  Bernal Institute, University of Limerick  

BioClin Research Laboratories  

Keytruda Bioassay Quality Laboratory -  MSD Brinny  

Laboratory Services Ô (a). Jazz Pharmaceuticals  

                    __ (b). Microbiology Quality Laboratory -  MSD Brinny  

PDMS - AD -  Janssen Sciences Ireland  

Technical Operations Laboratory -  Pfizer Ringaskiddy  

Healthcare Laboratory of the Year  

Diet & Microbes at the Extremes of Life, Research Laboratory -  Teagasc Fermoy  

Pathology Laboratory -  Naas General Hospital  

Think Biosolution  
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Chemical Laboratory of the Year  

Alexio n Quality Control Dublin  

Bernal Process Engineering Lab -  Bernal Institute, University of Limerick  

Laboratory Services -  Jazz Pharmaceuticals  

Mass Spectrometry Group Ô CIT  

Bio Science Laboratory of the Year  

Alexion Quality Control Dublin  

BioClin Research Laboratories  

Macular Pigment Research Group Ô WIT  

Food Laboratory of the Year  

Central Laboratory -  Dairygold Co - Operative Society  

Diet & Microbes at the Extremes of Life, Research Laboratory -  Teagasc Fermoy  

Mass Spectrometry Group -  CIT  

Vision I Food Research Laboratory -  Teagasc Fermoy  

Agricultural Laboratory of the Year  

Alltech European Bioscience Centre  

Celignis Analytical  

Crop Science Molecular Laboratories -  Teagasc Oak Park  

FarmLab Diagnostics  

Irish Equine Centre  

Vision I Food Research Laboratory  -  Teagasc Fermoy  

Weatherbys DNA Laboratory Ireland  

Engineering Laboratory of the Year  

Bernal Process Engineering Lab -  Bernal Institute, University of Limerick  

Dynamical Systems and Risk Laboratory -  University College Dublin  

Veterinary Laboratory of the Year  

FarmLab Diagnostics  

Irish Equine Centre  

Calibration or Testing Laboratory of the Year  

Anecto  

Celignis Analytical  

ELS  

LotusWorks  

Metrology Systems & Services  

Roscommon County Council  

Research Laboratory of the Year  

Bernal Process Engineering Lab -  Bernal Institute, University of Limerick  
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Cork Centre for Vitamin D and Nutrition Research -  UCC 

Diet & Microbes at the Extremes of Life, Research Laboratory -  Teagasc Fermoy  

Macular Pigment Research Group Ô WIT  

Mass Spectrometry Group -  CIT  

Thoracic Oncolo gy Research Laboratory -  St James's Hospital & Trinity College 

Dublin  

Tissue Engineering Research Group -  RCSI  

Vision I Food Research Laboratory -  Teagasc Fermoy  

Education Laboratory of the Year  

Girls Hack Ireland -  Insight Centre for Data Analytics  

Medica l Device Decontamination Laboratory -  School of Biological Sciences, 

DIT  

Systems Biology Ireland  

Start - up Laboratory of the Year  

Alexion Quality Control Dublin  

Bernal Process Engineering Lab -  Bernal Institute, University of Limerick  

Celignis Analytical  

La boratory Services -  Jazz Pharmaceuticals  

Think Biosolution  

Translational Medical Device Lab  

Laboratory Supplier of the Year  

BioClin Research Laboratories  

EireChrom  

Roche Diagnostics Ireland  

Innovation of the Year Award  

Celignis Analytical  

ELS  

Enzyme Research and Development -  Arran Chemical Company  

Loctite 60 sec. Universal -  Henkel Ireland  

QuasaR± -  Think Biosolution  

Collaboration Achievement  

Draper Group, TCD Chemistry & Dalian University of Technology  

ELS, Tyndall National Institute, Hahn Schickard  & IK4 - Ikerlan  

Janssen Sciences Ireland  

SFI- Pfizer BioMedicine Design Biotherapeutics Innovation Award  

Systems Biology Ireland  
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Congress 2017 Sponsors 

 
 

          

 

 

 

                            

 

                       

 

 

 

 

 

http://www.gpescientific.co.uk/
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The Supramolecular Chemistry Ireland (SCI) Symposium will be held in Renehan Hall at  

Maynooth University on Wednesday 28th June 2017 from 10am to 6.00 pm with a Poster and Wine Reception to 

finish.  

  

SCI 2017 will bring together a host of world renowned participants including invited speakers and poster 

presentations covering a broad range of supramolecular topics.  

Arranged to coincide with the International Symposium on Macrocyclic and  

Supramolecular Chemistry (ISMSC) taking place in Cambridge, SCI2017 will combine the best of Supramolecular 

Chemistry research from around the world opening lines of communication and collaboration worldwide.  

  

The symposium is open to everyone and anyone wishing to present a poster can contact Dr. Rob Elmes 

(robert.elmes@nuim.ie).  

  

  

10.00 am Welcome address  

  

10.10 am Prof. Leyong Wang (Nanjing University, China)  

10.30 am Dr. Steve Butler (Loughborough University, UK)  

óMolecular probes for continuous monitoring of nucleoside polyphosphate anionsô  

10.50 am Dr. Susan Quinn (University College Dublin, Ireland)  

11.10 am Coffee  

11.50 pm Flash Presentations (3 x 10 mins)  

12.20 pm Dr. Miguel Martinez Calvo (Universidad de Santiago de Compostela, Spain)  

óTransition metal catalysis in living cellsô  

12.40 am Dr. Fred Pfeffer (Deakin University, Australia)  

óCentrally functionalised [6]polynorbornane frameworks in supramolecular chemistryô  

1.00 pm Dr. Trinidad Velasco Torrijos (Maynooth University, Ireland)  

ΨDƭȅŎƻƭƛǇƛŘ ƳƛƳŜǘƛŎǎΥ ŦǊƻƳ ǎƻŦǘ ƳŀǘŜǊƛŀƭǎ ǘƻ ŦǳƴŎǘƛƻƴŀƭ ŜƭŜŎǘǊƻǎǇǳƴ ǎŎŀŦŦƻƭŘǎΩ  
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1.20 pm Lunch  

2.30 pm Flash Presentations (3 x 10 mins)  

3.00 pm Prof. Steve Bull (University of Bath, UK)  

óBoron based sensors for determining the enantiomeric excess of chiral analytes and for the detection of 

fluoride and peroxynitriteô  

3.20 pm Prof. Mike Watkinson (Queen Mary University of London, UK)  

óImaging mobile zinc using click chemistryô  

3.40 pm Prof. Ognjen Miljanic (University of Houston, USA)  

óSupramolecular interactions in the construction of porous materialsô  

4.00 pm Coffee  

4.30 pm Prof. Thorri Gunnlaugsson (Trinity College Dublin, Ireland)  

óEngineering responsive soft-materials using supramolecular self-assembly processess ô  

4.50 pm Prof. Steve Loeb (University of Windsor, Ontario, Canada)  

óDesigning rigid molecular shuttles to function in the solid-stateô  

5.10 pm Prof. Bruce Gibb (Tulane University, New Orleans, USA)  

óGuest packing and reactivity within containers assembled via the hydrophobic effectô  

5.30 pm Closing remarks followed by Poster Session and Wine Reception.   

  

Many thanks to our generous sponsors:  

  

   

 

Institut e of Chemistry of Ireland 
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Boyle Higgins Gold Medal Award Lecture 2017 

Professor Henry Curran 

óDeveloping Detailed Chemical Kinetic Mechanisms for Fuel Combustionô 

in the Royal College of Surgeons in Ireland, St Stephens Green, Dublin 2,  

on Thursday 27 April 2017 

        

        Professor Henry Curran 

Director of The Combustion Chemistry Centre, Department of Chemistry, NUI Galway 

 

We had a very interesting and stimulating lecture from Henry on fuel combustion which triggered numerous 

questions from the floor.  The medal was presented by President Margaret Franklin as one of her last duties 

before handing over the baton.  

 

  
 

Henry during his lecture 

 

I expect to have a paper from him based around his lecture in the next issue of ICN. 
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Below some more photos taking during and after the lecture. 
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During the reception after the lecture. 

 

  

 

  

Margaret with Mark Kelada, our Young Chemist Representative and Dr Robert Elms both both from 

Maynooth University.  
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Best Leaving Cert Chemistry Student 2016 

 

  Margaret with Leaving Cert Chemistry Winner Paul McGoldrick and his mother. 

At AGM transfer of Presidency and Honorary Fellow Presentation Photos.  

      

      Margaret handing over the Presidency      First duty of new President John Cassidy presenting  

             To Prof John Cassidy, DIT        Honorary Fellowship to former President Donal 

      Carroll formerly of the IIRS/Enterprise Ireland      
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 7th EuCheMS Chemistry Congress 

Molecular frontiers &  

global challenges 

ACC LIVERPOOL, UK  

26ï30 August 2018 

REGISTER YOUR INTEREST  

 

 

 About the congress 

With a theme of óMolecular frontiers and global challengesô, the 7th EuCheMS Chemistry Congress 

features five days of scientific and technical sessions, plenary lectures, oral and poster 

communications, keynote speakers and roundtable discussions, as well as exceptional networking 

opportunities, an exhibition and a unique social programme. 

The EuCheMS Chemistry Congresses reflect the outstanding research being done in Europe and around the 

world by bringing together chemists from different countries and professional backgrounds to exchange 

ideas, advance knowledge and discuss key issues for chemistry and society. As such, the 7th EuCheMS 

Chemistry Congress offers you exceptional opportunities to network with chemists from across Europe and 

beyond. 

Registration will open in late 2017, and will be via an online system; full payment is required to guarantee 

your booking. 

http://www.rsc.org/events/euchems2018#  

  

http://www.rsc.org/events/euchems2018/register-your-interest/
http://www.rsc.org/events/euchems2018
http://www.rsc.org/
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unsubscribe | update profile 

 

 

Dear chemists, dear all interested in impact of chemistry on our daily life, 

You are kindly invited to read about recent chemistry and related news 

 in the second 2017 issue of the Chemistry in Europe Newsletter at  

 

http://www.euchems.eu/newsletters/chemistry-in-europe-2017-2/ 

 

 

Best Regards, 

CiE Editorial Board 

 

 

 

https://www.euchems.eu/newsletters/mymail/2484/ecb44e5ad8910a7cb9d4e59f8e5ff0d2/aHR0cHM6Ly93d3cuZXVjaGVtcy5ldS9uZXdzbGV0dGVycy9zaWdudXAtYm51L3Vuc3Vic2NyaWJl
https://www.euchems.eu/newsletters/mymail/2484/ecb44e5ad8910a7cb9d4e59f8e5ff0d2/aHR0cHM6Ly93d3cuZXVjaGVtcy5ldS9uZXdzbGV0dGVycy9zaWdudXAtYm51L3Byb2ZpbGU
https://www.euchems.eu/newsletters/mymail/2484/ecb44e5ad8910a7cb9d4e59f8e5ff0d2/aHR0cDovL3d3dy5ldWNoZW1zLmV1L25ld3NsZXR0ZXJzL2NoZW1pc3RyeS1pbi1ldXJvcGUtMjAxNy0yLw
http://www.euchems.eu/
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Portable benchtop NMR spectrometer from GPE for Fluorine, Proton or Dual 

NMR 

The spectrometer offers spectroscopic resolution at a fraction of the size and maintenance of current NMR 

instrumentation. The design brings analytical performance and point-of-need utility to the benchtop, fume 

hood or glovebox due to the compact size of the machine. 

The NMReady was the first 60 MHz spectrometer available on the benchtop NMR market. Given its small 

footprint (Dimensions: 9.5 x 11x 17 inches) and light weight nature (only 45 lbs), the spectrometer is ideal 

for incorporation directly into the laboratory. The NMReady is compatible with all standard consumable 

5mm NMR tubes, also available from GPE Scientific, so sample preparation is simple and fast.  

     

 

The machine offers good sensitivity and the high resolution allows spectra to be measured quickly. The data 

can be processed directly (even while wearing safety gloves) through the built-in resistive touchscreen 

without connecting an external computer.  

Contact Information:  

GPE Scientific Ltd, Unit 5, Greaves Way Industrial Estate, Stanbridge Road, Leighton Buzzard, 

Bedfordshire, LU7 4UB. UK. 

Phone: +44(0)1525 382277 

E-mail: info@gpescientific.co.uk 

Website: http://www.gpescientific.co.uk/products/chemistry/nanalysis-nmready-benchtop-spectrometer 

Company Information:  

GPE Scientific Ltd was established in 1962 and is a leading distributor and manufacturer of laboratory 

equipment, glass blowing products and specialised glass components for the industrial, laboratory and 

research markets. There are many reasons to choose GPE Scientific above our competitors; we pride 

ourselves in stocking thousands of products from leading suppliers providing you with the best selection of 

laboratory equipment on the market. This includes being the exclusive distributors for Chemglass Life 

Sciences and Chemical Reactors, Norell NMR Tubes and Accessories and the portable Nanalysis NMReady 

Benchtop Spectrometer. 

http://www.gpescientific.co.uk/products/chemistry/nanalysis-nmready-benchtop-spectrometer
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Cunningham Medal Presentation 

Professor Dervilla M.X. Donnelly, MRIA was presented with the Royal Irish Academy's premier award, 

The Cunningham Medal on 7 March 2017. 

The Cunningham Medal is presented once every three years by the President and Council of the Royal Irish 

Academy.  Mary E. Daly, the first female President of the Academy, made the presentation to this year's 

awardee in the Sciences Dervilla Donnelly, MRIA who is also the first female awardee of this medal. This 

year's awardee, Dervilla M.X. Donnelly was recognised for her outstanding contributions to scholarship and 

the objectives of the Academy.  

 

  

Mary E. Daly, President Royal Irish Academy and Dervilla Donnelly, MRIA on the occasion. Photo John Ohle. 
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There was an engaging conversation between the Science Secretary of the Academy, Professor Pat Guiry, 

MRIA and Professor Dervilla Donnelly, MRIA.  Pat Guiry moderated a warm and enlightening conversation 

about Dervilla's career with some questions and comments by guests in the audience which was made up of 

colleagues of Dervilla's from her wide and varied career. You can watch a high quality recording of the 

discussion embedded on the RIA Cunningham Web Page here: 

https://www.ria.ie/news/grants-and-awards/cunningham-medal-presentation 

Professor Dervilla M.X. Donnelly, MRIA 

Professor Dervilla M.X. Donnelly MRIA is awarded the Cunningham Medal in the area of the Sciences. She 

has been a generous and enlightened leader in scholarship and the wider community, nationally and 

internationally. She has combined contributions in education and research of public service 

commitments. As Chair of Phytochemistry at UCD she supervised 85 PhD students to completion. She has 

been recognised by numerous honours and awards and holds honorary doctorates from the University of 

Nottingham, QUB, TCD, NUI and UCD. She has contributed extensively to the work of the Academy and 

served on Council and in Office. 

 

 

 

 
 
 
 
 
 
 
 

https://www.ria.ie/news/grants-and-awards/cunningham-medal-presentation
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69th Irish Universities 

Chemistry Research Colloquium 

June 22nd & 23rd, 2017. 

 

 
 

 

2017 will see the School of Chemical Sciences at Dublin City University hosting the 69th Irish Universities 

Colloquium on June 22nd  & 23rd. 

 

As always the Colloquium will highlight the outstanding research being conducted by the best and brightest 

of Irelandôs young chemists across Ireland. As part of the programme, postgraduate students representing their 

institutions, will be invited to give oral presentations to showcase the range of exciting chemistry-based 

research being carried out in Ireland today. Each session of the programme will be opened with keynote 

presentations from leading Irish and international researchers. Invited poster and flash poster presentations 

will also feature on the programme. Prizes will be awarded to best presentations across a range of categories.  

Outside the scientific programme, there promises to be a strong social programme to include an intervarsityôs 

competition, a postgraduate fringe event, conference barbeque networking evening and lots more! 

 

Register details to follow.  

We look forward to seeing you there. 

 

Meeting Chairs 

Dr Emma Coyle (Organic) 

Dr Andrew Kellett (Inorganic) 

Dr Aoife Morrin (Analytical) 

 

For all inquiries, please email Julie McArthur - Julie.mcarthur@dcu.ie  

  

mailto:Julie.mcarthur@dcu.ie
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LEAVING CERTIFICATE EXAMINATION  

Leaving Certificate 2016 2016 Chemistry Winners with Highest Marks 

The State Examinations Commission advised the Institute  that there were two students 

with top marks in Chemistry in the 2016 Leaving Certificate Examination. 

 

Outgoing President Margaret Franklin presents the Instituteôs Leaving Certificate Chemistry 

Winners Medal to Paul McGoldrick, Coola Post Primary School, Riverstown, Via Boyle, Co 

Sligo after the Boyle Higgins Gold Medal Lecture in the RCSI, Dublin . 

 

 

 

 

The second winner was David Gerald Murphy, St Fachtnas High School, North Street, 

Skibereen, Co Cork. The Institute will present the medal to Gerald who is studying in UCC at 

a later date.  
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Topic: 

 

First Place 

Hannah Fitzpatrick, The Institute of Education, Leeson Street, Dublin 2. 

Edited version follows. For Original visit www.chemistryireland.org   

 

Runners-Up 

Euan McDonnell, Moate Community School, Church Street, Moate, Co. 

Westmeath. 

David Shanahan, St. !ƴŘǊŜǿΩǎ /ƻƭƭŜƎŜΣ .ƻƻǘŜǊǎǘƻǿƴ !ǾŜΦΣ .ƭŀŎƪǊƻŎƪΣ /ƻΦ 5ǳōƭƛƴΦ 

 

Highly Commended 

Lance Licayan, Lusk Community College, Raheny Lane, Rathmore Road, Lusk, Co. 

Dublin. 

Lia Murphy, Coláiste Muire, Réalt Na Mara, Crosshaven, Co. Cork. 
 

They all get certificates and the winner gets ú100 and the 2 Runners-Up get 50 each. 
 

 

http://www.chemistryireland.org/
http://go.freepik.com/redirect?url=aHR0cDovL3NodXR0ZXJzdG9jay43ZWVyLm5ldC9jLzM5NDIyLzQzMDY4LzEzMDU/dT1odHRwJTNBJTJGJTJGd3d3LnNodXR0ZXJzdG9jay5jb20lMkZlbiUyRnBpYy5taHRtbCUzRmlkJTNEMTc3NTg3NDQxJnN1YklkMT1vcmdhbmljX0VOX0Emc3ViSWQyPXNlYXJjaCZzdWJJZDM9dHJvcGh5&client_id=2044838914.1493728951
https://clipartfest.com/download/e3423c73b594395b1ce081f7203939b3e4148386.html
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December 2016 Newsletter Competition 

 

    In a nutshell  

 There are unnatural levels of carbon dioxide and other greenhouse gases in the atmosphere. Greenhouse gases are 

now trapping more heat than is necessary, Causing the average temperature of Earth to rise. This Global Warming of 

the planet is playing host to a range of unfamiliar weather patterns. The climate is changing very rapidly. 

Each species has spent millions of years evolving and adapting to certain conditions of their ecosystem. Said conditions 

are now altering at a rate faster than evolution can keep up. Many species are becoming extinct. 

In fact, this is happening on such a major scale, that a great deal of scientists are even calling it the 6th Mass Extinction. 

(The same scale as the extinction of dinosaurs!) 

The Carbon cycle  
  Carbon is the basis for all life on Earth. All living organisms are made of carbon, and need it as fuel to survive. 

Plants make their food by photosynthesis. A process which requires carbon dioxide to be carried out. Animals get their 

fuel by eating other organisms, which are largely made of carbon. 

Carbon is exchanged between the atmosphere, the ocean, living 

organisms, soils and fossil fuels. Biological activity, such as 

photosynthesis causes carbon to be constantly converted among 

different forms and locations. These movements of carbon are referred 

to as the global carbon cycle. 

The Carbon Cycle is currently out of balance, as there is too much 

carbon being stored in the atmosphere. This is because we burn fossil 

fuels, an organic substance that reacts with oxygen to become carbon 

dioxide, a greenhouse gas.  

 

Plants take carbon dioxide out of the atmosphere for photosynthesis. Areas with many plants and trees are called 

carbon sinks. Carbon sinks can be on land or under the sea. However, humans continue to clear carbon sinks by 

deforestation. We are disrupting the cycle at both ends. 

The Greenhouse Effect 

The Greenhouse Effect is the process by which a planet's atmosphere raises the temperature of the planet's surface. The 

Greenhouse Effect occurs by way of special heat-trapping gases in the atmosphere called greenhouse gases, Carbon 

dioxide being one of them. In the absence of the atmosphere, The Earth would not be able to hold onto the solar 

energy it absorbs. There would be no oceans, clouds, nor life. Earth would just be an icy cold, bare rock. Thanks to the 

Carbon Cycle, The Greenhouse effect has maintained an equilibrium for thousands of years. 

   

Ultraviolet radiation from the sun (high energy, short wavelength) first penetrates the atmosphere to be absorbed by 

land and sea. The Earth emits much of this energy back as infrared radiation (low energy, long wavelength). About 

10% escapes back into space. Greenhouse gases absorb the rest. Keeping a layer of heat just above the surface.  

 

 

 

 



31 
 

 Irish Chemical News Issue 2 April 2017 
 

How does a Greenhouse Gas trap heat? 

A greenhouse gas molecule consists of one or more different atoms bonded together loosely. They must have an electric 

charge. When in contact with electromagnetic radiation they vibrate. Vibrating allows them to absorb radiation. 

 

 

 

 

Two of the most common atmospheric gases; Oxygen and Nitrogen, do not absorb radiation as they do not have an 

electric charge, and are bonded together too rigidly to be able to vibrate. 

Water, Ozone, Methane and Nitric oxide each have a non-linear arrangement of atoms. This is due to unequal sharing 

of electrons, resulting in slightly positive and slightly negative regions within the molecule. When radiation hits a 

greenhouse gas molecule, it will vibrate. Due to their loose, ôlopsidedõ arrangement. This allows the molecule to absorb 

infrared radiation that Is emitted from the earthõs surface. 

 

 

 

  

Carbon dioxide is arranged in a linear formation. Though collisions between other molecules, and contact with radiation 

can cause it to change its shape and vibrate. It behaves just like any other greenhouse gas. 

 The molecules constantly absorb and subsequently emit that radiation. 

When they emit radiation, it scatters in all directions. Approximately 

half of it will escape into space. The rest will likely be absorbed by 

another G.Gas molecule. A certain amount of radiation is constantly 

exchanged from particle to particle. This keeps the surface of the earth 

warm. At night, when we are turned away from the sun, we do not 

freeze because radiation from the daytime is still passed around 

between G.Gas molecules. 

 

The (QDDMGNTRD &EEDBS½R QNKD HM BKHL@SD BG@MFD 

Now that there is too much greenhouse gas, too much heat is being trapped. The temperature of the earth is rising, with 

no cool-off point in sight. This is having disastrous consequences on the climate. Ice caps are melting, sea levels are 

rising. Droughts are longer and more extreme. Forest fires and Bush fires are more common. There are too little of some 

creatures as they are going extinct, and too much of others who are benefitting from the gaps in the food chain. 

Tropical diseases such as malaria and Zika are becoming more global. Natural disasters are also on the rise. The UN 

estimate that 22.5 million have become climate refugees since 2008, and that figure is likely to be a lot higher. There is 

no end to the negative effects climate change is having and is continuing to have. 

Everything is interconnected 

I hope you are beginning to see that everything on earth is connected. This is what makes climate change such a 

complex issue. And at the same time such a simple one. If humans 

left earth today, the planet would naturally ôhealõ itself. The 

climate would slowly but surely go back to the way it was. And 

endangered species would begin to flourish. But we arenõt going to 

go, nor should we. Though we must change our lifestyles so they 

work in harmony with natureõs rhythms, instead of disrupting them. 

We must learn to be natural again 
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Solar Energy: The most promising of renewable energies 

 Solar panels are made up of units made of silicon, called solar cells. With a layer 

of special glass in between. In the cells, silicon atoms are bound together with strong 

bonds, preventing electrons moving. When sunlight hits the solar cell with enough 

energy (brightness, heat), it knocks an electron loose from its bond. Elect with the 

nucleus of the atom. Electrons are collected by a metal component at the top of the 

cell flow through an external circuit, powering anything from a battery to a city.   

   Alternative to natural gas: Hydrogen gas 

Hydrogen is the most abundant element, and creates the cleanest fuel. Its only by-product is water. The chemical bonds 

between the atoms in hydrogen gas, can liberate a large amount of energy when broken, making this gas very 

attractive for energy storage. However hydrogen does not exist naturally on earth, so it must be manufactured. Water 

(H2O) is split by sending electricity through it (Electrolysis). In this process 

energy from electricity is transferred into the chemical bonds of hydrogen 

bonds. However, electrolysis is expensive. Scientists are currently 

developing ôartificial leavesõ in which photo catalysts harness the Sunõs 

energy to split water into hydrogen and oxygen. 

CO2 Capture: Manually removing 

Carbon from emissions 

This project involves the use of Metal Organic 

Frameworks. MOFs are molecular systems consisting 

of a metal oxide centre surrounded by organic 

"linker" molecules that form a highly porous three-dimensional crystal framework. This 

microporous structure enables MOFs to serve as storage vessels with a sponge-like capacity for capturing and 

containing greenhouse gases. They are applied to fumes coming out of factories and power plants. The carbon dioxide 

can then be stored in liquid or gas form. With plans for sequestering the carbon in an underground containment facility. 

(Possibly back to where it came from; empty reservoirs of oil, coal, peat and gas) 

Algae as a Biofuel: A replacement to diesel and petrol for 

cars 
It is claimed that algae can yield 60 times the amount of oil that present biofuels 

can. It is also carbon neutral, as the carbon it emits is equal to the amount it soaks 

up to grow. To extract the oil, algae is pressed (like olives) to extract lipids from 

itõs cell walls. Supercritical carbon dioxide is then used to obtain lipids from the 

remaining biomass. A supercritical fluid is a substance at 

a temperature and pressure above its critical point, where distinct liquid and gas 

phases do not exist. It can effuse through solids with ease.  

 

https://en.wikipedia.org/wiki/Temperature
https://en.wikipedia.org/wiki/Pressure
https://en.wikipedia.org/wiki/Critical_point_(chemistry)
https://en.wikipedia.org/wiki/Effusion
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How do we reduce deforestation? 

Smarter Agriculture 

Agriculture is the biggest contributor to deforestation. Forest is continuously cleared to make way for farmland. Most 

people would say this is necessary to feed our large population. However, It is possible that we have more than enough 

food to feed everybody. We are just bad at distributing it. The FAO estimate that we waste over a third of the food 

we produce annually. Also, the most grown crops: Sugar Cane, Maize and Palm, are predominately for oil, syrup and 

sugar production. These ingredients make nutrient-poor junk-food. 

Smarter Consumption 

 42% of global wood harvest is used to make paper. Is it really worth cutting down trees for this product? We are 

transitioning into a digital age, you can get anything nowadays on electronic devices; books, newspapers, documents. 

Yet we continue to print all these things in paper form. Offices are notorious for paper waste, often printing reams of 

documents. Only to stow them away or throw them out later. Lessening of paper usage was predicted, perversely 

demand for paper is only expected to double by 2030. 

Smarter Diets 

Methane is 20 times more effective at trapping heat than carbon dioxide, making it one of the most potent greenhouse 

gases. And cows produce a lot of it. We need to reduce cattle cultivation to reduce emissions of methane, to do this we 

need to reduce demand for beef and dairy. Eating less meat and more vegetables is proven to be better for health all 

round, so itõs a win-win! 

Reducing greenhouse gas emissions while improving 

wellbeing 

We mustnõt forget that we are animals, our needs our 

practically identical to other mammals. We need to get enough 

nutrients, water and fibre to function at our best. We need 

regular exercise and enough sleep. Strong social connections 

are vital, As is time to play and time to relax. Our fossil fuel powered lifestyles are poisonous and it is clear to 

see. Disease is at an all-time highpoint. It seems like half of us are anxious and depressed. While the average 

amount of friends we have is dropping, floor space in private 

homes is rising. We are deluded if we think this lifestyle is 

something to latch onto. By transitioning to a sustainable 

world, we are saying ôYES, We do want to stick around!õ. We 

do want to a healthier, happier society. By taking the leap 

to renewable energy and eating healthier diets we have 

much to gain. By working together in community, becoming 

less deluded by consumerism, and more invested in each other. Our world will be a far better place 

 

  

http://www.conserve-energy-future.com/GreenhouseEffectCauses.php
http://www.epa.gov/methane/
http://www.epa.gov/methane/
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Chemical Physics application of Prompt Gamma Activation Analysis (PGAA) for 

measuring the atomic element percentages for an SU-8 Polymer Nano-microscale 

turbine. 

 

Mark Heaton obtained his Doctorate in Nanotech and microengineering from Imperial College 

London in 2013. This was part completed at The Budapest Neuron Centre, TNI-Cork and Carlow 

IT, where he obtained four of his nineteen publications.  

 In this PHD research he fabricated the first nanoscale Axial gas-flow turbines for measuring flow 

and generating power in confined/remote locations. Prior to this he progressed from Carlow IT to 

his Hons BSC in physics with electronics, and MSC in optics and holography from Salford and 

Manchester Uni. 

He progressed from years of technician work to being a researcher in corrosion research for Tata Steel using his 

Physics BSC. His Doctoral engineering and research in environmental monitoring was put to use in his new go-gas-

renewables business. Here he has international relationships with key players in the evolving nanotech sector 

including ANT advanced nanotechnology. He plans to partner with Unison in the US to produce autogas following 

feasibility discussions at Powerstown, Carlow and Wexford Co Co to start biofuel production. He is also involved in 

community renewable energy schemes and open to working with any interested parties. This is part of the EU 2Bn 

euro grant being made available to Ireland and given out on a merit basis to each locality.     

1.1 Introduction  

This article details the use of PGAA (Prompt Gamma Activation Analysis) for the measurement on the 

atomic scale of the material used for a nano-microscale turbine. The objective of the PGAA (Prompt 

Gamma Activation Analysis) experiment described in this article was to determine the nanoscale 

characteristics in terms of the percentages of the constituent atoms of SU-8 polymer of the turbine rotor 

before and after processing of the SU-8 polymer substrate [1.1, 1.2]. 

 

The microturbine is still the only such axial flow miniature turbine sensor generator working in the world. It 

was contoured to a smoothness of a few hundred nanometers. The benefit of the axial device is that it can 

detect low pressure air or gas flow. For example it could detect the flow of dopant gases for IC (integrated 

circuit) device fabrication. Also in generating its own power as part of a complete stacked unit with an 

electromagnetic stage it can operate in isolation without batteries in remote locations while monitoring wind 

speed. It has involved research work in London, Cork (Ireland), Civitanova Marche (Italy) and Budapest. 

 

The nominal percentages of the different components in the starting material are 35-75% Epoxy Resin 

(CAS: 28906-96-9), 22-60% Gamma-Butyro-Lactone (CAS: 96-48-0), 1-5% 

Triarylsulfonia/Hexafluroantimonate Salt (CAS: 89452-37-9)-CAS: 71449-78-0) and Propylene Carbonate 

(CAS: 108-32-7) [1.3]. These are approximate and depend on processing condition, hence it was sought to 

find the actual count of the different atoms making up the resin. 

 



35 
 

 Irish Chemical News Issue 2 April 2017 
 

Chemically SU-8 is a photopolymer containing an Epoxy Resin, together with Gamma-Butyro-Lactone 

(GBL) and small amounts of Triarylsulfonia and Hexafluroantimonate. This mixture forms a negative 

photoresist which is very popular in MEMS (microelectromechanical systems) fabrication. It can be 

processed in very thick layers due to its high optical transparency, and once cured it is both chemically and 

mechanically robust.  

 

SU-8 is a mechanically robust photoresist when in the solid state and is thus well suited to fabrication of 

micromechanical devices [1.4]. The polymer will however have defects from UV curing and baking and, in 

the case of this work, transient heating during laser ablation. It may also suffer further mechanical 

degradation in its final application. Processing and other defects in the resin matrix will influence the 

material quality, and this may ultimately affect device performance. 

 

Material damage can occur in the SU-8 polymer as it is cured and shrunk using UV exposure and final post 

exposure heat baking from the liquid state to the solid cross-linked state. In the present work these steps 

were carried out during fabrication of the turbine rotor preforms. There is likely to be a higher density of 

defects near confined corners because the UV/heat curing process will be less even in such areas than over 

the general surface of the SU-8 material. This causes stress because the cured areas have not had time to 

normalise their stresses with the surrounding resin.  

 

The laser ablation process used to shape the microturbine blades into 3-D curves will also generate stress in 

the cured SU-8. Laser ablation is always accompanied by a localised heat affected zone (HAZ), unless using 

Femtosecond lasers, and the associated heating can be excessive in confined corners and regions where the 

sample is thin. For the turbine rotors surface damage was found at the leading and trailing edges of the 

turbine blades, as seen in Figure 1.0 (a ï f). 

 

 

(a)                                                         (b) 
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                                             (c)                                                              (d) 

        

                                           (e)              (f)    

Figure 1.0.  Laser-induced damage in an SU-8 microturbine blade, showing (a) 50 µm-wide leading edge and (b) 

trailing edge of microturbine rotor (c) and (d). The leading edge has cracked during processing, and both edges show 

evidence of melting and reflow which will have induced stress.  

 

Finding the distribution, type and relevance of the defects that accumulate during processing allows useful 

information to be obtained in order to better understand where improvements are needed in the fabrication 

process.  

 

PGAA (Prompt Gamma Activation Analysis) was used to measure any changes in the percentages of the 

elements that made up the SU-8. Such compositional changes could occur during UV curing, baking or laser 

micromachining. The aim was to identify both systematic changes in composition due to processing and 

differences between samples subject to nominally similar processes. It was also of interest to examine how 

effective the PGAA technique was for investigating a polymer material like SU-8 [1.5, 1.7]. 

 

1.2 Prompt Gamma Activation Analysis (PGAA) 

This area of investigation analysis providing quantitative data regarding the percentages of the constituents 

in the SU-8 samples on an atomic level. It was of interest to establish whether the percentages of the 

constituent elements were affected by processing. In particular, it was expected that the baking steps in 
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curing the SU-8 might change the Hydrogen or Oxygen element percentages. Laser machining is also 

expected to produce some compositional changes near the surfaces of the machined structure.  

 

Two samples of SU-8 were subjected to the PGAA diagnostic study. These were in the form of microturbine 

rotor preforms which had been given different solidification pre-treatments, in particular different durations 

of baking and UV cross-linking. In addition to determining the major components of the analysed samples, 

some trace elements were also identified, and the compositions were compared.  

 

1.3 PGAA Principle and Instrumentation 

Neutron investigations have recently become an increasingly significant probe for materials across a wide 

range of disciplines, and can reveal significant properties about materials. Neutrons are becoming ever more 

useful in the non-destructive characterisation of materials and components of industrial interest. The 

industrial applications of neutron techniques are also being developed in many new industrial sectors [1.8]. 

 

PGAA is a relatively new non-destructive nuclear analytical method based on the detection of characteristic 

prompt gamma photons that originate in (n,ɔ) nuclear reactions. The principles of the method have been well 

known for decades, and industrial applications are currently in development. However, routine application 

of the method is not so frequent because of the relatively low number of available laboratories equipped 

with guided neutron beams. All atomic nuclei, apart from 4He, can undergo (n,ɔ) reactions with different 

probabilities. The energies of the emitted gamma photons are characteristic for each given isotope, while the 

intensities of the gamma peaks are proportional to the amount of a given isotope. This phenomenon allows 

the use of a quantitative elemental (isotopic) analysis, and this is the basis of PGAA or PGNAA (Neutron) 

[1.9]. PGAA gives information on the sample as a whole. Neutrons can penetrate the surface and lower 

layers of the material so PGAA cannot distinguish between the bulk and surface composition of a sample. 

 

The PGAA experiments reported here were a first attempt to apply PGAA to detect trace elements in an 

organic matrix, and an early example of applied research using PGAA [1.10]. The measurements were 

performed using the experimental station shown in Figure 1.1. This equipment was placed at the end of a 30 

m-long horizontal guide. The neutrons, which exit the reactor core, are moderated by a liquid H cell, and are 

cooled down to 20 K. The ñ1/vò dependence of the neutron absorption cross-section makes the sensitivity of 

the method increase by a factor of twenty, compared to the thermal sensitivity of the beam. Prior to the 

authorôs experiments the thermal equivalent flux of the cold beam was increased from 5Ö107 cm-2s-1 to 

1.2Ö108 cm-2s-1 by upgrading the neutron guides.                        
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Figure 1.1.  Prompt Gamma Activation Analysis station at the Institute of Isotopes, Budapest Research Reactor 

(BRR). 

 

The test samples were mounted on an aluminium frame with Teflon strings, as seen in Figure 1.1, 1.2 

starting with a sample having no voids. The sample holder chamber was evacuated in order to minimize the 

spectral background. A 2×2 cm2 cold neutron beam was then applied for irradiation. The irradiation time 

was chosen to achieve the counting statistics of necessary confidence limits. In practice sample one was 

irradiated for about 14000 seconds, while sample two was irradiated for almost 20000 seconds. The 

background effects originating from (n,ɔ) reactions within the constituent materials (i.e., H, C, Cl, Al, Fe and 

Pb) were calculated, as listed later in Tables 1.1 and 1.2. 

 

Parallel to the irradiation, the prompt gamma spectra were recorded with a specially designed detector 

system. This consisted of a 27% high purity Germanium detector surrounded with Bismuth Germanate 

scintillators which are dedicated to performing the Compton-suppressed measurement mode. The signals 

coming from the detectors are processed using a S100 multichannel analyser. All the spectra were evaluated 

using a Hypermet-PC. The element identification is based on a prompt-gamma library [1.7]. 



39 
 

 Irish Chemical News Issue 2 April 2017 
 

 

Figure 1.2.  SU-8 microturbine sample fastened with Teflon strings onto an aluminium frame for introduction into 

the PGAA measurement chamber.  

 

1.4 Data Analysis and Results 

The total detector count NP  for a particular peak in a PGAA experiment is directly proportional to the mass 

m of the corresponding element, the analytical sensitivity S and the measurement time t, such that: 

  tSmNP ÖÖ=           (1.1) 

The count rate, dNP/dt, is proportional to the number of nuclei emitting the gamma photons of a given 

energy, and may be expressed as: 
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where NP is the peak area, ɛ(r) is the local density of the element of interest at position r, NAv is Avogadroôs 

number, M is the atomic mass of the element, ůɔ is the partial gamma ray production cross section, ū(En, r) 

is the local neutron flux and Ů(Eɔ, r) is the detector efficiency. 

 

In practice a few simplifications can be introduced. Firstly, the partial gamma ray production cross-section is 

assumed to take the form:  

 gg sqs IÖÖ=
          (1.3) 

where ů is the thermal neutron absorption cross-section, Iɔ is the probability of gamma ray emission and ɗ is 

the isotopic abundance.  Secondly, if it is assumed that the sample is homogeneous, and sufficiently small 

that the spatial dependencies in ū(En, r) and Ů(Eɔ, r) can be neglected, Equation (1.2, 1.3) can be simplified 

to: 
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A further simplification can be made by assuming that the detector efficiency does not vary over a given 

gamma peak. In this case the total count may be expressed as: 
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where ū0 is the thermal equivalent flux, defined such that: 
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From Equation (1.5), the analytical sensitivity, typically expressed in units of countsÖs-1Ög-1, is obtained as: 
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The analytical sensitivities for the most intensive prompt-gamma lines of all the chemical elements were 

determined by internal standardisation measurements at the BRR and collected in a new PGAA gamma-ray 

spectrum catalogue [1.7]. Using these published values, the relative abundances (weight-percentage ratios) 

of two arbitrary elements X and Y in a sample can be obtained simply from the corresponding NP values 

since, from Equation (1.1): 
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While Equation (1.8) yields only the relative abundances, if all the major components in the sample are 

identified the absolute wt% levels can be obtained by applying the following normalisation: 
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         (1.9) 

This normalisation method was applied for the two SU-8 samples analysed in this work.  

 

In calculating the element concentrations only the 25 most intensive gamma lines were used. During the 

calculations, gamma lines which suffered from peak interference (i.e. overlap with nearby peaks) were 

eliminated from the determination of the element concentrations. In Table 1.1 the most intensive gamma 

lines for the elements are reported. These resulted from all the lines that were identified in the samples. The 

symbols and atomic masses of the isotopes, the order of peak intensities, relative peak areas, the 

characteristic gamma energies and their uncertainties, the partial gamma ray production cross sections and 

the calculated sensitivities are listed.  

 

The two SU-8 samples had been processed under the following conditions: 

SU-8 sample one:  Soft baked by heating at 90 °C for 158 hours 

 Final solidification using 10 min UV plus heat at 90 °C for 40 min     

SU-8 sample two:  Soft bake heated at 90 °C for 158 hours 

 Final solidification using 20 min UV and heat at 90 °C for 20 min 
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El. A No. Rel. Area E (keV) dE (keV) ůɔ Sens. 

(cps/mg) 

H 1 1 100 2223.3 0.019 0.333 3.4 

C 12 1 100 1261.708 0.057 0.00127 0.0017 

C 12 2 60.55 4945.302 0.067 0.0028 0.0011 

C 12 3 38.02 3684.016 0.069 0.00121 0.00066 

O 16 1 100 870.682 0.034 0.00018 0.00023 

O 16 2 73.5 1087.714 0.031 0.00015 0.00016 

O 16 3 50.79 2184.381 0.039 0.00015 0.000096 

O 16 4 7.01 3272.109 0.069 0.000035 0.000015 

F 19 1 100 1633.602 0.015 0.0093 0.0064 

F 19 2 99.00 583.493 0.022 0.0034 0.005 

F 19 3 51.14 655.942 0.022 0.0019 0.0025 

S 32 1 100 841.013 0.014 0.36 0.236 

S 32 2 27.53 2379.495 0.035 0.214 0.064 

S 32 3 16.16 5420.241 0.1 0.32 0.038 

Cl 35 1 100 517.077 0.008 7.4 6.28 

Cl 35 2 66.79 1164.831 0.012 8.9 4.22 

Cl 35 3 48.49 788.370 0.212 5 3.12 

Fe 56 1 100 352.332 0.016 0.284 0.205 

Fe 56 2 57.57 122.078 0.022 0.099 0.122 

Fe 56 3 30.60 691.914 0.016 0.142 0.062 

Sb 121 1 100 121.643 0.042 0.4 0.226 

Sb 121 2 76.96 61.513 0.044 0.27 0.18 

Sb 121 3 75.64 115.044 0.044 0.3 0.17 

Pb 207 1 100 7367.833 0.118 0.137 0.00165 

 

Table 1.1.  List of the most intensive gamma line data for the elements identified in the samples, showing the 

symbols and atomic masses of the isotopes, the order of peak intensities, the relative peak areas, the characteristic 

gamma energies and their uncertainties, the partial gamma ray production cross sections and the calculated 

sensitivities.  

 

Table 1.2 shows the measured compositions of the two samples in both atomic percentage and weight 

percentage. The major constituents identified were carbon (C), oxygen (O), hydrogen (H) and fluorine (F). 

In addition, small concentrations of several other elements were identified, including antimony (Sb), lead 

(Pb), sulphur (S), chlorine (Cl) and iron (Fe). Other trace contaminants, if there were any, fell under the 
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detection limits of PGAA. The two compositions are compared side-by-side in Figure 1.3, and it can be seen 

that there are only small differences between the two. 

 

 SU-8 sample one SU-8 sample two 

El. C % 

atom. 

Unc. 

% 

C % 

el/el 

Rel.unc. 

% 

Abs.unc. C % 

atom. 

Unc. 

% 

C % 

el/el 

Rel. unc. 

% 

Abs. 

unc. 

H 45.6 2.3 6.0 4.4 0.3 44.7 3.1 5.7 6.0 0.3 

C 42.6 2.6 67 3.8 2.6 39.9 3.5 61 5.8 3.5 

O 9.9 15.9 21 14.1 2.9 13.7 17.6 28 14.8 4.1 

F 1.6 8.5 4.1 9.1 0.4 1.5 9.2 3.5 10.4 0.4 

S 0.091 3.5 0.38 5.0 0.02 0.090 4.1 0.37 6.6 0.02 

Cl 0.035 4.5 0.16 5.8 0.01 0.034 5.0 0.15 7.2 0.01 

Fe 0.0095 8.3 0.07 9.0 0.01 0.0073 12.4 0.05 13.4 0.01 

Sb 0.064 3.6 1.0 5.1 0.1 0.065 4.2 1.0 6.6 0.1 

Pb 0.029 14.9 0.8 15.2 0.1 0.029 16.9 0.8 17.6 0.1 

 

Table 1.2.  List of the elemental compositions of SU-8 polymer samples one and two having different solidification 

and hardening pre-treatments. Rel. unc. and Abs. unc. are relative and absolute uncertainties in the measured 

concentration levels.    

 

 

 

Figure 1.3.  Atomic weight percentages of different elements in SU-8 samples 1 and 2, as determined by PGAA. 
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1.5 Conclusions from PGAA Experiments 

The results obtained in this preliminary PGAA investigation suggest that differences in UV exposure and 

post-baking have little effect on the final elemental composition of SU-8. The two samples tested were 

exposed to different post baking and UV exposure durations but showed no significant differences in any 

elemental percentage. This is a positive result in the sense that significant differences in composition would 

be likely to be accompanied by differences in chemical or mechanical properties of the processed polymer. 

It is perhaps a somewhat surprising finding since changes in processing might be expected to affect at least 

the hydrogen and oxygen levels; however, if such effects occur predominantly at the material surface then 

this would have only a small effect on the PGAA result.    

 

The results also demonstrate the application and usefulness of PGAA in the industrial field of polymer 

investigation. The results further confirm that PGAA is a useful industrial tool that is well suited to the 

investigation of other polymer materials. Applying PGAA to SU-8 polymer has demonstrated its potential 

for industrial applications, and will hopefully encourage its adoption in other polymer analysis sectors. 

 

The above work was done with Massimo Rogante, Director of the Rogante Engineering Office (Italy), 

Adel Lén and Laszlo Rosta, Budapest Neutron Center (Hungary). 
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