
Photon and neutron sources: any good for industrial R&D? 
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Sasol energy company - our global presence 

www.sasol.com 
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Copyright 2013 



4 

Layout 

• How we built contact 

• How did we get started using neutrons and X-rays 

• Synchrotron XRD/EXAFS – cost vs. benefit 

• Academic/commercial beam time 

• Team 

• Lessons learnt 

• How to improve value obtained from industrial access to light & neutron sources 
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How we built contact – conference/s 

 Science at Synchrotrons in SA 

 2007 

 Feb 2009: iThemba labs, SA: 65 researchers & policy makers, 58 postgrad students 

  Proposal writing workshop organized by prof Danie Hattingh (NMMU) 

 

  

   

Synchrotron.org.za 

Copyright 2013 

Proposal writing 

workshop 

ICTP/Hercules/schools 

http://www.google.co.za/imgres?imgurl=http://synchrotron.org.za/S@S2009/images/Synchrotrons-africa-small.gif&imgrefurl=http://synchrotron.org.za/S@S2009/Rationale.html&usg=__gjm3VPQoaYtUvfloTQjrtR1er28=&h=284&w=300&sz=9&hl=en&start=4&zoom=1&tbnid=bkWVSYWnm5XkPM:&tbnh=110&tbnw=116&ei=SslWUsW7LO6z0QXH94DABQ&itbs=1&sa=X&ved=0CDIQrQMwAw
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How we built contact - Students 

  

   

Copyright 2013 

Saib, A.M., Borgna, A., Loosdrecht, J. van de, Berge, P.J. van & Niemantsverdriet, J.W. (2006). XANES study of 

the susceptibility of nano-sized cobalt crystallites to oxidation during realistic Fischer-Tropsch synthesis. 

Applied Catalysis. A, General, 312, 12-19. in Web of Science Cited 47 times 

http://www.tue.nl/en/university/departments/chemical-engineering-and-chemistry/the-department/staff/detail/ep/e/d/ep-uid/20101102/
http://www.tue.nl/en/employee/ep/e/d/ep-uid/19891678/
http://www.tue.nl/en/employee/ep/e/d/ep-uid/19891678/
http://www.tue.nl/en/publication/ep/p/d/ep-uid/200762/
http://www.tue.nl/en/publication/ep/p/d/ep-uid/200762/
http://www.tue.nl/en/publication/ep/p/d/ep-uid/200762/
http://www.tue.nl/en/publication/ep/p/d/ep-uid/200762/
http://www.tue.nl/en/publication/ep/p/d/ep-uid/200762/
http://www.tue.nl/en/publication/ep/p/d/ep-uid/200762/
http://www.tue.nl/en/publication/ep/p/d/ep-uid/200762/
http://www.tue.nl/en/publication/ep/p/d/ep-uid/200762/
http://www.tue.nl/en/publication/ep/p/d/ep-uid/200762/
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&SrcAuth=ResearchSoft&SrcApp=EndNote&DestLinkType=FullRecord&DestApp=WOS&KeyUT=000240639000002
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How we build contact – International schools, NRF 

Copyright 2013 

Memoranda of Understanding: 

Soleil 

ESRF 

http://synchrotron.org.za/wiki/ 
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How we build contact 

Consulting 

 

  

 

  

Copyright 2013 

Reading In situ catalyst characterization 
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Catalysis Materials Characterization? 

• Catalyst preparation 

› Precipitation  

› Calcination optimization  

• Catalyst activation 

› Optimization 

› Promoter 

• Working catalyst  

› Phase ↔ activity ↔ selectivity  

› Deactivation  

- Mechanism 

- Rate 

- Regeneration 

• Fundamental understanding  

› Catalyst design 

› Characterization method development 

Copyright 2013 
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Synchrotron XRD: cost vs. benefit? 

• Pay per 8 hr shift for data acquisition 

• > € 10 000 / day  

• 3rd generation high flux required 

 

 

Williamson-Hall plot 

Williamson-Hall E016 red G1
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Instrumental broadening 

Q ~ 0.5 - 6 Å-1 
Q ~  0.1 – 14 Å-1 
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EXAFS/XANES: cost vs. benefit? 

γ-Fe2O3 +  H2 →  Fe3O4 + FexO + α-Fe + H2 → α-Fe 

Copyright 2013 

• Flux requirements 

• Academic beam time application to test with students 

• Develop gas-rig, reactor configuration, network of specialists & data interpretation 

speciality 

• Infrastructure established for industrial beam time 

• Commercial beam time successful 

 

 

Maxlab experimental report 
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Academic 

• New methodology/technique 

• Have time to prove concept 

• Want to probe possibilities of technique 

• Development of infrastructure 

• Can publish within a year 

• Data can be made available to other 

users after a year 

• A high impact, relevant research topic 

that can compete to thousands others 

Academic or commercial beam time? 

Copyright 2013 

Commercial 

• Have budget 

• Analytical concept already proven 

• Infrastructure available & reliable 

• To compare to previous synchrotron 

results 

• Data cannot be made available to 

competitors  

• IP sensitive research 

• Ex situ – the right sample for maximum 

measurement time 

• In situ – absolutely worth the waiting 

time (3 hrs holding time)? 
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Stakeholders 
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Research - coffee & little sleep 

Safety first 

Operate & know reactor 

Know exact goal of each measurement 

Can solve challenges 

Know what the spectra should look like 

Mobile 

Networking skills 

Laboratory skills 

Teamwork 
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Lessons learnt 

• Reaction chamber and gas supply  

 

 

 

 

 

 

• Check each method with lab XRD prior to measurement to optimize time allocation 

• Appropriate standard materials available 

• Courier service functioning 

• Back up reaction chamber(s) 

• Start commercial process 6 months in advance 

• In situ experiments require minimum of 4 people per 24 hrs 

• Each team member must know the reaction chamber control software and limits 

• Additional equipment (chiller); access to glove box/chemistry laboratory 

Copyright 2013 
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Business & Strategic Success 

Copyright 2013 

Dedicated strategy 

 

Development of scientists & students 

 

Building and understanding business case 

 

Select & combine appropriate characterization techniques 

 

Business gain 

 

Maintain networks 

 

Hunger for knowledge 
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Disordered cobalt aluminate? 

Epdic13 poster – W. Barnard, R. Forbes, E. du Plessis 

Copyright 2013 
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BUSINESS BENEFIT 

Industry & patents & strategies – need the results by yesterday. 

Work in a catalysis/characterization/engineering team. 

Budget challenges. 

Long- and short-term perspective.  

Business case!  

 Analysis beyond laboratory facilities 

 Catalyst lifetime 

 Deactivation mechanisms 

 Explain results, put into context 

 

 

Copyright 2013 
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Photon/neutron team & Industry 

• Commercial beam time → results in (un)reasonable time. 

• Planning: small oversights → cost implications.  

• Confidentiality and legal agreements - paperwork. 

• Corporate governance, due diligence for financial process. 

• In situ, flow through, pressure, realistic operation conditions. 

• Design and adapt longer term strategy to fit business needs. 

• Translator between characterization techniques at facility & 

questions industry needs answering. 

 

 

Copyright 2013 
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How to improve value obtained from industrial access 

to light & neutron sources: 

• Industrial research questions can seem simple. 

• Yet challenging/time consuming. 

• Expensive beam time → tough questions. 

• Photons & neutrons: resolution / time / flux.  

• Photon & neutron results fit into characterization puzzle owned by industry.  

• Trust, reliability, accessibility, deliver on promises. 

• Experienced beam line scientist. 

• Technical backup – 24 hr. 

• Inexperienced users intimidated by facility and physicists, need an opportunity to ask stupid 

questions. Local conferences, workshops, follow up workshops. 

• Train good students that can provide solutions in future. 

• Model catalyst systems for academic beam times a good basis to develop expertise  for 

commercial beam time. 
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Feedback 

• Commercial beam time → IP sensitive. 

• Feedback to photon & neutron facilities vague. 

• Requests important, feedback important. 

• Academic beam time: travel & access for students important 

to SA users. 

• Sasol mentors support & drive photon & neutron techniques. 

• Assist students with sample preparation, training on leading 

an excursion, planning & data interpretation. 

• Maintain and expand current network. 

• Enjoy the science! 

Copyright 2013 
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Thank you 


