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Overview

• History of Biofuels in South Africa
• The South African Technical Infrastructure
• Biofuel status in South Africa

– National Biofuel Strategy
– National standards
– Feasibility 

• The Tripartite White Paper
– The South African Alignment 
– The NMISA FAME project

• The Regional Scenario
• The Road Forward
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History of Biofuels in South Africa

• 1930’s
– Vegetable oil powered heavy duty vehicles

• 1970’s
– War in Middle East – global fuel crisis
– Sunflower oil investigated in SA, chemical method to do a conversion to 

allow usage in diesel engines

• 1980’s 
– Crude oil dropped too much for biofuel to be feasible

• 1990’s - now
– Climate change issues, Kyoto protocol… new drivers
– Fears for sustainable fossil fuel supplies
– World wide drive to alternative energy…
– Government Biofuel Strategy Document and tax incentives
– Energy intensive economy
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The Department of Trade and Industry ‘revamped’ the 
Technical Infrastructure:
– The Standards Act, Act 8 of 2008 (SABS – documentary standards)
– The National Measurement Unit and Measurement Standards Act, Act 

18 of 2006 (metrology – measurement traceability, reference 
materials/methods)

– The Accreditation for Conformity Assessment, Calibration and Good 
Laboratory Practice Act, 2006 Act No. 19 of 2006 (SANAS – 
accreditation)

– And the National Regulator for Compulsory Specifications Act, Act 5 of 
2008 (legal metrology, conformance)

Technical Infrastructure

NMISASABS SANAS NRCS
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South African Biofuels in Government

• The Department of Minerals and Energy
– Custodians of Biofuels in South Africa
– Paper on Renewable Energy
– Biofuel Strategy

• Department of Trade and Industry
– Technical infrastructure supporting standards and trade policies

• Department of Science and Technology
– Biofuels part of Corporate Strategy
– Support research in related fields
– Deployment of appropriate technology and the initiation of support for R&D 

activities (local production of biofuels for local users in public transport system)
• Treasury

Small biofuel plants:
– Tax incentives: 40% rebate for bioethanol* and biodiesel
– 100% rebate on <300 000 liter pa
– Accreditation by SARS for tax rebates

http://images.google.co.za/imgres?imgurl=http://www.smithandallan.com/new_resources/oil_drop.jpg&imgrefurl=http://www.smithandallan.com/about.html&h=600&w=600&sz=28&hl=en&start=33&tbnid=n7dHQOPjCuky_M:&tbnh=135&tbnw=135&prev=/images?q=oil+drop&start=20&ndsp=20&svnum=10&hl=en&lr=&sa=N
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South African Biofuel and its supporting Strategies 

• Accepted Dec 2007
– 4,5% market penetration (liquid road transport fuels) by 2013
– Based on local production only
– Tax incentives
– Maize excluded

• November 2003: White Paper on Renewable Energy
– 50% of SA’s energy must be from renewable sources by 2013
– Biofuels constitute 20-50% of renewable energy
– Currently import 60% crude oil requirements

• Accelerated and Shared Growth Initiative South Africa
– Special funding 2006-2009 to build infrastructure 
– Halve poverty and unemployment by 2014
– Mainly transport and energy industries
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Standards Development in South Africa

• Issued:
– SANS 1935: Automotive Biodiesel Fuel
– SANS 1598: Unleaded Fuel
– SANS 465: Denatured Fuel Ethanol for Blending with Gasoline
– SANS 342: Automotive Diesel Fuel
– SANS 448:2007: Ethanol Gel for Cooking and other Burning Appliances

• Under development:
– SANS 833:2008 Biofuel Production – Quality management system: 

Producer Requirements
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Bioethanol

SANS465: Bio-Ethanol (2005)

*based on ASTM D 4806
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Biodiesel (I)
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Biodiesel (II)

• SANS 1935: Automotive Biodiesel Fuel (2004)
• Based on European Standard EN1214
• Iodine level slightly higher as identified SA crops have higher levels
• SABS R&D to investigate 6 more oils
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Economic Indicators / Feasibility

Sugarcane- Soy
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Biodiesel Predictions

• Relative shortage of 
biodiesel feedstock in 
SA

• Expect the  price of 
biodiesel to trade well 
above the wholesale 
price of fossil diesel

• Increases in price:
– Mandatory blending 

(2008/9)
– Increased levels of 

blending (2010/11)
– 30% import tariffs 

(2012)

• Break-even US$60/bbl

*Bureau for Food and Culture Policy – Policy brief on National Biofuels Strategy
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Biofuel Plants in South Africa

• CEF and Sugar Beet Africa
– large-scale 90-million-litres bioethanol production plant in 

Cradock, Eastern Cape (sugar beet is abundant crop in 
Eastern Cape) to start construction in 2009, operational 2011

• 5 small manufacturers
– Savral Biodiesel
– SATO Biodiesel

• 2 SARS accredited facilities
• Current biodiesel produced used for fleet, trucks, 

farming, marine 
• No large-scale commercial biodiesel plant

Shaval Biodiesel:
Transestification takes 
place in a 1400 litre 
vessel constructed 
from stainless steel
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Alignment to the Tripartite White Paper

• Feedstocks: identified
• SA standards based on EU and USA standards
• Current blend limits

(No pump labeling required)
– Bioethanol 5%

Fuel specification for blended gasoline addresses water content
– Biodiesel 2%

Standard in place, but no commercial blending yet

• Task group for Production
• Task group for Quality System for Supply Chain 

Management
• National test laboratory 
• Development of reference methods and CRMs
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Background to the NMISA FAME project

• Fatty Acid Methyl Esters analysis is important, both for the food industry and 
in the biofuels area, where these compounds form the major components

• In the biofuels market, the need to differentiate between cis and trans 
double bond isomers is not important as the naturally occurring FAMEs are 
almost exclusively cis double bonds

• With this in mind, analysis of FAMEs in biodiesel produced from plant 
material can be undertaken using GC-FID or GC-MS

• This allows for the determination of fatty acids differing by carbon number 
and unsaturated FAME isomers differing  by the number and position of the 
double bonds in the compound

http://images.google.co.za/imgres?imgurl=http://www.smithandallan.com/new_resources/oil_drop.jpg&imgrefurl=http://www.smithandallan.com/about.html&h=600&w=600&sz=28&hl=en&start=33&tbnid=n7dHQOPjCuky_M:&tbnh=135&tbnw=135&prev=/images?q=oil+drop&start=20&ndsp=20&svnum=10&hl=en&lr=&sa=N
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Approach to FAME project

• The NMISA and LECO Separation Sciences decided to establish a GCxGC- 
FID screening method for the analysis of a FAME standard (Restek NLEA 
FAME Mix, cat 35078) 

• Most laboratories do have access to GC-FID (although probably not 
GCxGC) 

• A GC-TOFMS method was also developed in order to identify the individual 
FAMEs in the specific standard

• Column considered was a ZB-Wax (highly polar) for the GC-FID/ TOFMS 
analysis and for the GCxGC-FID analysis, a Wax in the 1st dimension and 
an Rtx-5 in the 2nd dimension was used and also a DB-23/ Rtx-5 was used

• The chromatograms for the GCxGC separation using both a Wax and DB- 
23 are shown

• Samples from Thailand (Jatropha Curcas Linn & Palm Oil) and SA were 
compared

• Results were quantified using the NLEA standard
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GC-TOFMS (and GC-FID) analysis
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1st dim column: DB-23
2nd dim column: Rtx-5ms

1st dim column: ZB-wax
2nd dim column: Rxi-1ms

FAME NLEA std

FAME NLEA std

Biodiesel sample

C16

C18



© NMISA 2009

Fingerprinting?

• The NLEA standard was used to 
quantify the FAME compounds in 
the Thailand and SA biodiesel 
samples 

• Below is an example of the C16 
and C18 GC-TOFMS results 
obtained for two of the samples 
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SABS Biodiesel Assessment

• Samples from 26 small manufacturers were analysed
• 2 of the participants were SARS accredited
• Results still being processed, and will be published in near future
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The Regional Scenario: SADC

• 14 countries, 220 million people
• SADC discussed regional 

strategy in 2008
• Need for close regional 

cooperation
– Industry
– Agricultural
– Financial
– Technical services
– Challenges

• Landlocked countries have 
higher fuel prices

• Typically smaller markets
• Different concerns to EU, USA, 

and different support structures
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The Road Forward

• Ensure alignment of SANS with the recommendations of 
the Tripartite White Paper

• Accessible, easy and affordable QC methods for 
especially small biofuel producers

• International comparison (all parameters) between NMIs 
to establish comparability and identify areas that require 
analytical support

• Range of CRMs – especially for biodiesel 
• Mine rehabilitation for biofuels (vs nuclear energy…)
• Improved communication between all stakeholders in SA
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Conclusions

• South African biofuel industry (especially biodiesel) still 
in infantry stage

• Lack of incentives, no farming subsidies
• Adopted national standards for bioethanol and biodiesel
• Reference methods under development to charcacterise 

different types of biofuels based on the 26 FAMEs 
(fingerprinting)
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the energy challenge 

there is no single solution, and great skill 
is needed to find the optimum mix of 
solutions for different circumstances 

thank you
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