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We are deeply shocked at the recent 
terrorist attacks in France. Our heartfelt 
condolences to all of those who have 
been affected.  
 
Admire your courage to continue and 
host the conference. 
 
We will use this opportunity to grow and 
expand our scientific networks. 
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Share our journey towards XRD & synchrotron  

Ingredients: 

1. Sustainable value creation 

2. Leverage international footprint 

3. Developing people 

4. Enhancing stakeholder relationships 

5. Technologies requiring research support 

6. Challenging research questions 

7. A solid home base 

8. Prove synchrotron & neutron applications 

9. Continuous implementation of synchrotron gained knowledge 

10. Grow synchrotron knowledge 

11. Advance Intellectual Property 

12. Compose an analytical symphony 

 
www.sasol.com    

http://www.sasol.com/
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• Ingredient 1: Sasol creates value 

www.sasol.com 

  Reviewing the role of synchrotrons in Sasol 
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• Sasol business has an international footprint. 

• Experience in liaising with international companies. 

• Develop & commercialise  

     chemical technologies. 

• Build & operate world-scale facilities. 

• Produce range of high-value product  

     streams:  

• Liquid fuels,  

• Chemicals. 

•  Low carbon electricity. 

 

 

 
www.sasol.com 

Ingredient 2: Leverage international footprint. 

The map reflects a broad indication of Sasol’s global presence. 



Copyright ©, 2015, Sasol 

6 www.sasol.com 

Ingredient 2: 
 
Leveraging our  international footprint 
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Near-to-medium-term strategy: 

A largely dual-regional focus that seeks 

to leverage our global presence for 

growth and expansion.  

Across our existing global footprint, we 

aim to maintain and enhance our 

asset base to make our plants more 

efficient and effective.  

Ingredient 2: 
Leveraging our  
international footprint 

www.sasol.com 
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Ingredient 2: Leveraging our SA & African footprint 

www.sasol.com 

30 September 2015: 

Capital spend of R19.8 billion 

R 1.1 billion on skills and socio-economic 

development 

R 34.7 billion in direct and indirect taxes 
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Ingredient 3: Developing people  

www.sasol.com 
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Ingredient 4: Enhancing stakeholder relationships 

www.sasol.com 



Copyright ©, 2015, Sasol 

11 

Sasol proprietary technologies 

syncrude 

wax 

All of these commercial processes:  

• Quality control & specification 

• Chemical analyses! 

Sasol facts: www.sasol.com 

Ingredient 5: Technologies 
requiring research 
support. 
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Fischer-Tropsch Synthesis 

Cobalt catalyst schematic composition 

Hydrocarbon product spectrum for various 

chain growth probabilities.  

0.70 < α < 0.75 HTFT 

0.85 < α < 0.95 LTFT 

Sasol SPDTM 

𝐹𝑇𝑆: 𝐶𝑂 + 2𝐻2  → −𝐶𝐻2 −  + 𝐻2𝑂  (−165
𝑘𝐽

𝑚𝑜𝑙
) 

𝑊𝐺𝑆: 𝐶𝑂 + 𝐻2𝑂 ↔ 𝐻2  +  𝐶𝑂2          (−42
𝑘𝐽

𝑚𝑜𝑙
) 

www.sasol.com 

http://www.mn.uio.no/ingap/english/research/projects/fischer-tropsch/ 

http://www.tc2.ch.tum.de/fileadmin/tuchtc2/www/ICP1/ICP1_1314/9-FT_synthesis-2013_PW.pdf 

van de Loosdrecht J., et al, Fischer–Tropsch Synthesis: Catalysts and Chemistry. In: J. Reedijk and K. Poeppelmeier, ed. Comprehensive Inorganic Chemistry 

II, Vol 7. Oxford: Elsevier; 2013. p. 525-557.   

 

Ingredient 5: Technologies requiring research support. 

http://www.sasol.com/
http://www.mn.uio.no/ingap/english/research/projects/fischer-tropsch/
http://www.mn.uio.no/ingap/english/research/projects/fischer-tropsch/
http://www.mn.uio.no/ingap/english/research/projects/fischer-tropsch/
http://www.tc2.ch.tum.de/fileadmin/tuchtc2/www/ICP1/ICP1_1314/9-FT_synthesis-2013_PW.pdf
http://www.tc2.ch.tum.de/fileadmin/tuchtc2/www/ICP1/ICP1_1314/9-FT_synthesis-2013_PW.pdf
http://www.tc2.ch.tum.de/fileadmin/tuchtc2/www/ICP1/ICP1_1314/9-FT_synthesis-2013_PW.pdf
http://www.tc2.ch.tum.de/fileadmin/tuchtc2/www/ICP1/ICP1_1314/9-FT_synthesis-2013_PW.pdf
http://www.tc2.ch.tum.de/fileadmin/tuchtc2/www/ICP1/ICP1_1314/9-FT_synthesis-2013_PW.pdf
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Crystalline phase ↔ catalyst activity 
 

http://new.trinity.edu/news/science-publishes-trinity-chemistry-research-results 

Ingredient 6: Challenging research questions. 
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Wax coated catalyst: 

• Small crystallites (2 – 50 nm) 

• Mixture of phases 

• In situ studies 

 

Metal 

Metal Support 

wax 

Poster: Catsa 2007, B. Breedt, et al 

Ingredient 6: Challenging research questions. 
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Characterization expertise in Analytics 

Technique Equipment Technique specialist 

XRD & synchrotron 

 

2 Panalytical X’Pert Pro MPD, 1 Empyrean Panalytical XRD 

In situ reactors XRK600, XRK900, 2x HTK2000, capillary 

Bruker D8 with Co and Mo-radiation 

HR XRD & PDF, EXAFS/XANES 

Esna du Plessis 

Marietjie du Toit 

Ghislaine ter Stege 

Ben Ashton 

Ingredient 7: A solid home base. 
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Sasol Group Technology makes use of synchrotron & neutron techniques. 

Cutting edge analytical techniques. 

Fits into our analytical portfolio. 

 

Corporate governance guides process to purchase commercial beam time. 

 

Encourage post graduate students to make use of synchrotron and neutron opportunities. 

Ingredient 7: A solid home base – Corporate Governance  
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Crystal structure of “δ-Al2O3” 

Wefers K, Misra C. Oxides and hydroxides of aluminium, 1987, ALCOA Laboratories, Pennsylvania, USA, p. 20. 
Kim H, Kosuda KM, Van Duyne RP, Stair PC. Chem. Soc. Rev., 2010, 39, 4820-4844. 
Smrčok Ĺ, Langer V, Křesťan J. Acta Cryst., 2006, C62, i83-i84. 
Paglia G, Buckley CE, Udovic TJ, Rohl AL, Jones F, Maitland CF, Connolly J. Chem. Mater. 2004, 16, 1914-1923. 
Yamaguchi G, Yasui I, Cmu WC. Bull. Chem. Soc. Jpn., 1970, 43, 2487.  
 

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

Ingredient 8: Prove synchrotron & neutron applications. 
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δ-Al2O3 = γ-Al2O3 + θ-Al2O3 

Ingredient 8: Prove synchrotron & neutron applications. 
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Powder XRD for catalyst characterization 

Quantitative phase analysis: 

Topas5 routinely applied to 60 – 100 samples per month 

In situ XRD 

 

Relative abundances of crystalline phases 

Average crystallite sizes of crystalline phases 

Poster: Catsa 2007, B. Breedt, et al 

Experimental diffractogram (blue) 

Theoretical diffractogram (red) 

Difference diffractogram 

Theoretical diffractogram of support 

Co Kα-radiation) 

X-ray powder diffractogram 

Ingredient 9: Continuous implementation of synchrotron 
gained knowledge. 
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In situ high resolution XRD experiment 

ID31 31 keV 

Anton Paar XRK900 

H2 

80 → 425 °C 

Ingredient 10: Grow synchrotron knowledge. 
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Reduction of Co/alumina model catalyst (no promoters) 
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du Plessis, H.E.; Forbes, R.P.; Barnard, W.; Erasmus, W.J.; Steuwer, A. Physical Chemistry Chemical Physics, 2013, 11640-11645. 

Ingredient 10: Grow synchrotron knowledge. 

//upload.wikimedia.org/wikipedia/commons/8/8e/Cobalt(II,III)-oxide-unit-cell-2006-CM-perspective-3D-balls.png


Copyright ©, 2015, Sasol 

22 

Ingredient 11: Advance Intellectual Property 

www.sasol.com 
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Ɛ1=hʋ1 

Ɛ2=hʋ2 

Ɛ3=hʋ3 

photon 

ion 

decomposition products 

A = a(λ) * b * c  

I0 

I 

Final ingredient: Compose an analytical symphony.. 

www.sasol.com 

http://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=hcWpWAm9D3ErUM&tbnid=ux7hs9MLNfG9VM:&ved=0CAcQjRw&url=http://www.studioadonnics.ca/personal-training-nutrition-spa/nutrition-consultations/&ei=eiggVIuvEYKc7gbkm4GoDA&bvm=bv.75775273,d.ZGU&psig=AFQjCNE2btEmZMW3RHeWCssbpQd7TnrpnA&ust=1411480077761719


Copyright ©, 2015, Sasol 

24 

Ingredients Africa 

Sustainable value creation Inputs & outputs – optimize? 

Leverage international footprint Networks – grow 

Developing people √ - momentum 

Enhancing stakeholder relationships √ - momentum 

Technologies requiring research support Clean water, palaeontology, Ebola  

Challenging research questions 
Nano-technology for clean water, 

drug design, drug delivery design 

A solid home base Grow 

Prove synchrotron & neutron applications Celebrate victories 

Continuous implementation of synchrotron gained knowledge Feedback loop 

Grow synchrotron knowledge 
Partner countries, access, review, 

synchrotron schools 

Advance Intellectual Property 
Publications and peer reviewed 

output 

Compose an AFRICAN symphony YES 

Relevance of research at synchrotrons for African Industries 
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Compose an African synchrotron symphony! 

www.sasol.com 

http://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=hcWpWAm9D3ErUM&tbnid=ux7hs9MLNfG9VM:&ved=0CAcQjRw&url=http://www.studioadonnics.ca/personal-training-nutrition-spa/nutrition-consultations/&ei=eiggVIuvEYKc7gbkm4GoDA&bvm=bv.75775273,d.ZGU&psig=AFQjCNE2btEmZMW3RHeWCssbpQd7TnrpnA&ust=1411480077761719
http://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOGHpJ7hzsgCFQM4FAodQDQC5g&url=http://www.nepad.org/humancapitaldevelopment/news/2699/nepad-forges-ahead-building-africa%E2%80%99s-capacity-collect-and-use-scie&psig=AFQjCNElzDqehxtZKuuY9EvaFbIv6_erAg&ust=1445351690188801
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• African Light Source conference & workshop organizing committee 

• Sasol Group Technology  

• South African Institute of Physics 

• SA synchrotron committee members 

 

 

Thank you  
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