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Acronyms & Explanations 

 

 ANP – Agência Nacional do Petróleo 

 BIS – Bureau of Indian Standards 

 B5 – 5% FAME or B10 – 10% FAME (Standard Automotive Petroleum Diesel) 

 Denatured – to make ethanol non potable.  

 E10 – this is a petrol blend containing 10% ethanol. E5 is thus a 5% blend 

 EPASA – Ethanol Producers Association of South Africa  

 FAME – Fatty Acid Methyl Ester (Biodiesel) 

 Feedstock – this is the source material that will have differing processes for 

different feedstock 

 RVP – Reid Vapour Pressure (ethanol & volatility) 

 IBSA – India-Brazil-South Africa 

 IS15404 – Indian Biodiesel Standard  

 IS15607 – Indian Bioethanol Standard  

 MS573 – Malawian Standard for Ethanol  

 SABA – Southern African Bioenergy Association 

 SADC – Southern African Development Community 

 SANS 342 – South African National Automotive Diesel Specification – 

blending biodiesel with standard diesel to a max of 5% must not change the 

standards listed in SANS 342 

 SANS 465 – denatured ethanol used for blending with petrol 

 SANS 1935 – the current standard for biodiesel produced in South Africa 

based on European specifications 

 SANS 1598 – petrol specifications which allow for a maximum blending of 

7,5% ethanol at the coast and 9,5% inland in the absence of any other 

oxygenates 

 UNDP – United Nations Development Programme 
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Birchwood 
Conference 

Centre 
 

South Africa  
IBSA Dialogue Forum 

Exploring harmonisation of biofuels standards and 
specifications  

The main purpose of this IBSA dialogue 
forum is to lay a foundation for 
opening and enhancing trade among 
India, Brazil and South Africa through 
biofuel standards 
 

Welcome by the DoE & UNDP 
Ms. Noma Qase, Director: New and Renewable 

Energy from the South African Department of 
Energy (DoE):  

 Extended a warm welcome to workshop 

participants; 

 Expressed sincere gratitude to UNDP for 

making the workshop a reality through 

its support; and 

 Thanked all for coming to make sure 

that the signed biofuels Memorandum of 

Understanding (MoU) is implemented;  

Ms. Helene Gichenje, Project Manager 

(Environment): UNDP Regional Service Centre for 
Eastern and Southern Africa thanked the South 

African government for choosing UNDP as a 
partner for the workshop. She further urged 

delegates to ensure that the workshop objectives 
are realised not only for South Africa but for the 

Southern African Development Community 

(SADC) as well. 

According to Ms. Gichenje: 

 Energy is an important component of 

achieving the millennium development 

pment    

Dec  
2010 

goals and UNDP is working on a number 
of initiatives to ensure the improved 

energy access in developing countries; 
and 

 The workshop is an important platform 

for sharing experiences amongst the 

southern partners something that is an 

important part of policy formation and 

implementation;  

A detailed list of attendees is attached hereto. 

Biofuels in general 
The term biofuel is all embracing. Liquid biofuel 

covers the production of biodiesel, fuel ethanol 
and potable ethanol while each segment has its 

own challenges in terms of feedstock, 
production, taxation, storage and distribution. 

From an IBSA perspective ethanol is well-
established and understood whereas biodiesel is 

in its infancy stages. 

Fuel ethanol constituents 

Ethanol is not new to South Africa – it has been 

blended into petrol for many years. Ethanol has 
been blended into fuel in India for a few years 

and in South Africa and in Brazil in excess of 30 
years. Ethanol feedstock is derived from two 

streams, the plant families containing:  
 Sugar; and 
 Starch  

The chemical composition of ethanol is partly 

detailed in the fuel ethanol specifications. 

HARMONISING 
OF BIOFUELS 
SPECIFICATIO
NS AND 
STANDARDS  
The South African 

Department of Energy 

(DoE) in partnership with 

the United Nations 

Development 

Programme (UNDP) was 

proud to host the second 

India-Brazil-South Africa 

(IBSA) technical 

workshop on Biofuels 

Specifications and 

Standards under the 

auspices of the IBSA 

Working Group on 

Energy. The workshop’s 

aim was to investigate 

harmonisation of biofuels 

specifications and 

standards in order to 

facilitate trade among the 

IBSA countries. The 

workshop was primarily 

focussed on anhydrous 

ethanol and biodiesel 

(FAME) specifications 

and standards. 

 

Ms. Noma Qase  
Di rec to r :  New and  Renewab le  Ene rgy  f rom the  

Sou th  A f r i can  Depa r tmen t  o f  Ene rgy  

 

Ms. Helene Gichenje 
Pro jec t  Manager  (Env i ronment )  
UNDP Reg iona l  Se rv i ce  Cen t re  fo r  Eas te rn  

and  Souther n  A f r i ca  
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 www.sabs.co.za/pdf/Business_Units/SDev/Biodiesel%20final%20report%20March%202008_1.pdf) 

South Africa’s ethanol experience 
SASOL has been blending ethanol into petrol for 
over 20 years – to a level of 2%. SASOL ethanol is 
synthetic and not bioethanol. Aligning all these 
complex and detailed constituents is a 
compatibility challenge for India, Brazil and South 
Africa. 

Potable ethanol 
In South Africa the illicit trade in bioethanol runs 
into hundreds of millions of Rands in evasion of 
taxable excise duties. A suitable denaturant must 
be added to ethanol to make the taste too bitter 
and unpleasant for human consumption. Brazil 
also adds an orange dye to the anhydrous ethanol 
that cannot be removed. 

Ethanol and water 
All papers presented at the workshop emphasised 
the importance of excluding moisture and testing 
for water secondary constituents. Absolutely dry 
storage and transport systems are required as 
ethanol is infinitely soluble in water and 
hygroscopic. The absorption of too much water 
with temperature changes and the level of ethanol 
blend can result in ethanol being separated 
completely out of the gasoline with consequences 
for engine combustion processes. 

South Africa typically suffers from an enduring 
lack of contamination control in the distribution 
and storage of petroleum products. This current 
lack of hygiene goes against the grain of strict 
control over ethanol hygiene and underscores the 
need for effective testing and enforcement. 

Ethanol and energy 
The kilogram per kilojoule comparison between 
petrol and ethanol is as follows:  

1kg Petrol 43 GJ 

1kg Ethanol 27 GJ 

It follows that fuel consumption will increase to 
counterbalance power loss. While this has been 
estimated at a maximum of 1,5% increase in fuel 
consumption, the number of variables involved in 
fuel usage combined with slow speed traffic 
conditions, makes the fuel increase issue a 
minimal factor. 

Ethanol and volume 
When it comes to blending one plus one does not 

equal two. Adding 100 litres of ethanol to 900 
litres of petrol results in 1,004 litres of fuel – this 
is due to molecular changes occurring in the  

Khanyiso Zihlangu: Deputy 

Director off-grid based Renewable 
Energy, DoE - Workshop Facilitator 

 

Welcome by the 
Department of Energy 
(DoE) 
This was the second 
workshop in terms of the 
Memorandum of 
Understanding signed for 
biofuels; the first workshop 
was in Sao Paulo, Brazil.  
Apologies were conveyed 
from the DoE Chief 
Director; Clean Energy, 
who was in Cancun. The 
only message is that the 
workshop should be 
conducted in a very 
productive manner such 
that we are able to provide 
a solid report on what has 
been done to date. For the 
benefit of all involved, our 
neighbours from the SADC 
states have been invited.  
The reason for that is that 
within SADC there is a 
strong focus on developing 
a biofuels program and it is 
important to harmonise 
within the member states.  
Therefore the biofuels 
standards and specs are 
not only of interest to IBSA, 
but also to the SADC 
community. These 
deliberations will have an 
impact beyond IBSA and 
hopefully filter into the 
international markets. 
Challenges for the bio-
fuels industry 
Every speaker listed the 
challenges to be overcome. 
There are a number of 
similarities between the 

IBSA members. 

Testing &  
enforcement       
A successful biofuels 

programme rests on a very 
effective testing network, 

followed by visible 
enforcement. The Brazilian 
example for fuel includes 
5000 samples of diesel, 
gasoline, ethanol and 
biodiesel taken every 
month covering 46,000 
distribution points. There 
are also testing 
requirements for every 
retail fuel service station. 
Although quality assurance 
programmes are expensive, 
especially for small 
manufacturers, they are 

essential to ensure 
consistency and conformity. 

 

mixture. On the other hand the coefficient of 
expansion factor does not change significantly 
for blended fuel versus standard petrol. 

Ethanol specifications 
The differences between India, Brazil and South 
Africa have been historically based. As a result 
of this there are fundamental differences in 
certain parameters and standards based on the 
processing and distribution chain logistics as well 
as plant design.  

Ethanol and volatility 
Addition of even moderate levels of ethanol 
results in a sharp increase in volatility of the 
base petrol, expressed as the Reid Vapour 
Pressure (RVP). Adding ethanol can thus result 
in a distortion of the distillation curve. This 
affects vehicle driveability. A special base-stock 
is thus required when blending ethanol to 
ensure volatility compliance and fit-for-purpose 
product.  

Biodiesel constituents 
Biodiesel consists of Fatty Acid Methyl Ester 
(FAME), glycerol, poly-unsaturates and other 
secondary constituents such as calcium, 
manganese and potassium. In South Africa there 
are 26 properties that define the quality of 
biodiesel1.  

South African biodiesel feedstock is derived from 
two streams  

 The waste oil streams –mainly plant oil 
used in cooking; and  

 Pure plant oil. 

Biodiesel and water 
Water must be set as a minimum standard as it 
encourages the growth of micro-organisms, and 
microbial activity that damages fuel storage 
facilities. 

Biodiesel and stability 
Biodiesel is inherently unstable as it is bio-
degradable and therefore housekeeping and 
stock management is critically important. 

Biodiesel specifications 
The IBSA countries are fairly aligned on 
biodiesel specification as they are all based on 
the European B100 standard (EN14214).  
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 Farooq Zaidi, Associate Vice President:  PRAJ Industr ies Ltd :  

The Overview of the International Bioethanol Specifications 

and Standards .  

ASPECTS THAT 
NEED TO BE 
AGREED UPON 
 

Agree on common 

specification for 
anhydrous ethanol 

specification to be used 

as a fuel.  

 Agree on tests 

method, units and 

acceptable limits for 

individual parameter 

for various grades of 

ethanol.  

 Validate the 

methodologies for 

ethanol matrix.  

Ensure plant scale user 

friendly analytical 
methodology for 

effective process 
control.  

 Awareness about 

repeatability and 

reproducibility of the 

results.  

 Creation of certified 

laboratories to 

analyze ethanol.  

 
Harmonisation means 
good business working 

in tandem – making 

business sense. 

The steps may increase 
costs:  
- Process  

- Control  

- Laboratory  

- Storage  

- Transportation  

- Shipment  

This is however 
necessary because 

there are different 

Specifications, Methods 
and Units that increase 

probability of non 
conformity risks. 

Zaidi focused on bioethanol specifications and 
standards giving some global perspective. There 
needs to be some basic level of standardisation 
to ensure seamless utilisation of resources across 
the countries and continents, with all 
stakeholders working as one community. 

The cycle of biofuels is demonstrated in figure 
1.1 below where the client wants to buy and the 
producer sells product; however analysis and 
conformity is required to ensure that the cycle is 
kept in balance. 

The major specifications of the 5 major ethanol 
regions (Brazil, Europe, USA, South Africa and 
India) are the minimum ethanol content, acidity, 
PHe and chloride (from water quality) and 
sulphur, which differ among the regions.   
Chloride and acidity are important as they 
contribute to corrosion. 

The specifications are driven mainly by the trade 
routes/channels which are from Brazil to EU, US 
to EU and Brazil to US. The trade client 
expectations are typically ethanol content 99.4%, 
water content of 0.6% weight maximum, which 
is critical depending on the blend of ethanol in 
final fuel as it affects the ability to handle water 
(moisture). There needs to be a stepwise 
approach to Quality Assurance, being: 

Production  
- Process modification for each component: pH, 

sulphur, water, chloride and ethanol content, 

etc. 

- Loss of production – water content (10% to 

22%).  

 
1.1 Bioethanol Cycle 

 

  
 

Process Control  
- Control Logic to control variables at process 

(distillation) to obtain ethanol in 
specifications.  

- Analytical Laboratory to ensure product 
conformity.  

- Manpower Training for smooth process & 
analysis.  

Storage in the Producer Site  

- Separate tank for different products. 
- Independent lines to and from tanks. 

Transportation  
- Trucks, railroad cars must be cleaned to 

prevent contamination  
- Pipeline – Prevention necessary to avoid 

cross contamination. 

Storage in the Port  
- Segregation in the tanks exclusively for 

ethanol.  
- Prevention of contamination in pipes during 

loading.  
- 700 to 900 parts per million (ppm) of 

moisture is gained when shipping for 10 days 
at sea. 

Shipment  

- Cleaning of the ship tanks – contamination 
tests.  

- Cleaning of the connection pipes to ship.  
- Quality checks/maintenance during voyage.  

Quality Assurance - Analytical control  
- Quality has to be known to guarantee the 

specification from the producer to the 
shipment.  

- Validated methods for the specific matrix.  
- Laboratory instruments to measure the 

quality according to the specification.  
- Equipment calibrated and validated.  
- Trained technicians to perform the analysis.  
- Reliability of the measurement – 

repeatability, reproducibility, uncertainty.  
- Certified Reference Material.  
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 Q – Question  A – Answer C - Comment 

 Alf Stevens, EPASA Secretary: 

Regional  perspect ive of SADC 

(Southern African Development 

Community) for Bioethanol .  

The SADC region has a number of distilleries, but 
only 2 countries are incorporating ethanol into 
fuel. Malawi used to use E20, but has switched 
back to E10 when moved to unleaded petrol in 
January 2006. Malawi has its own standard MS 
573 and recently proposed that the SADC 
countries standardise on their standard; this was 
not supported.   

In South Africa the current legislation permits the 
addition of ethanol into petrol and Sasol have 
been including ethanol for some years at a very 
low level. The SANS 465 applies in SA, and is 
currently under review. The working group has 
adopted two principles, combining the American 
and European Union standards with denatured 
and un-denatured products, also taking into 
account the current South African standard. 

The parameters that are gaining attention are: 

- Denaturant – is petrol an adequate 

denaturant?  

- Water level at a 2 to 5% blend ratio 

- Methanol 

- Solvent washed gum 

- Total sulphate 

The following are concerns: 

Once the SANS 465 is re-issued, we may request 
harmonisation of the standard in the SADC 
region. There is a concern regarding the slow 
implementation of the biofuel strategy in South 
Africa, where commercial aspects appear to be 
the obstacle. 

Discussions: 
Q: Why are denaturants required in RSA? Brazil 
does not use denaturant. 
A: There is a distinct need as the product moves 
from the distillery to the blend plant, and this 
could possibly be extracted. The country is facing 
a problem with illicit liquor trade as the excise 
duties in the country are in excess of R3.5 billion 
annually; this needs to be protected. 
International experience – supply un-denatured 
with strict control and any losses carry the excise 
duty – this is high. In South Africa the illicit trade 
is difficult to quantify, but it is currently 
estimated at R 350 million per annum in terms of 
excise duty. 
Q: Can pipeline not be used? 
A: The ethanol production will be in rural areas 
and these distances are large. 

EPASA 
The Association is made 

up of 5 members where 

ethanol is made by 

fermentation (from 

molasses) and from coal, 

which is classified as 

synthetic.   

The current fermentation 

capacity is equivalent to 

the first planned fuel 

ethanol plant in South 

Africa.  In terms of 

disposal of the product – 

the major usage is 

conversion into ethyl  

acrylate and ethyl 

acetate manufacture, 

with the fermentation of 

about 22,000 kilo liters 

(kl) into the liquor 

industry. The country is 

relatively a large 

exporter (≈50% of 

production). 

Denaturing of fuel 

ethanol is essential to 

ensure that it does not 

enter the potable 

markets. 

Need to consider: 
- standardisation via the 

SADC Cooperation in 

Standardisation  

(SADCSTAN) as South 

Africa partly supplies 5 

of the 14 SADC 

countries 

- Zimbabwe project : 

100,000 kl/a 

- Mozambique project: 

150,000 kl/a 

- Nomenclature : the 

term Fuel ethanol, 

should be used 

 

 Q: RSA have a basis of duty being paid at 
source, properly denatured product. Would 
South African Revenue Service consider duty 
removal? What is the International experience? 
A: In India, the experience is that duty is 
applicable at source and the product is 
denatured as it needs to be transported by 
road from the rural distilleries to the blending 
location. 
C: Brazil uses fuel ethanol as well – the 
anhydrous ethanol is dyed with an orange dye 
that cannot be removed, for tax purposes.  
Q: To what extent does the feedstock affect 
the properties?  
A: 2 families of feedstock: first being one that 
contains sugar and second family is grain. This 
does impact the quality due to the chemicals 
used in the process. However with the current 
technology, all of these aspects can be 
controlled. Conformity of product can be a 
problem, but can be handled. Grain varies 
around the world and this does have an impact, 
but can be handled at the product stage. 
C: The specifications need to be developed 
with the vehicle parc and requirements in mind 
and the logistics available in the country. 
Q: The 1% water spec in India; is that 
acceptable with low blending ratios? 
A: Information was shared with regards to the 
water handling ability; it plays a major role at 
1-2 %. The typical water content is 1 to 2000 
ppm.  
Q: Why are the differences in ethanol 
allowable between in land and the coast? 
A: This is due to the altitude and differences 
and the impact is leaning out the combustion. 
Q: What is the impact of volatility with ethanol 
blending? 
A: The industry has taken note of these issues.  
The United Kingdom Petroleum Industry 
Association (UKPIA) is looking at increasing the 
vapour pressure from 60 to 70. The current 
South African specification applies at 70 kPa 
with ethanol in fuel. 
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 Tim Blegenhout, Product  
Engineering Specia l i s t ,  Chevron :   

G lobal  B iodiesel  –  Speci f i ca t ions 

Overv iew 

WHAT ARE THE 
CHALLENGES? 
 Lower energy content – 
determines fuel 
consumption 

 Poor cold flow properties 
 High solvency effects 
 Materials compatibility 
 Low Oxidation Stability 
in storage  

 Increased NOx 
 Political concerns 
(various) 

 Glycerol content and 
type. 

BIOFUELS IN 
SOUTH AFRICA 
According to SABA, 
Biofuels in South Africa 
can provide in the region 
of 300,000 jobs with the 
proposed blending targets. 
The standards need to be 
aligned to the available 
raw materials and 
technologies for biofuels 
production. 

Waste streams must be 
used in the production of 
biodiesel; this is difficult 
due to fluctuation, but 
how does the standards 
allow for this. How can 
pure plant oil be used in 
larger engines, it is 
working in certain 
countries in the world, 
with the use of additives. 

SABA believes that there 
should be a joint solution 
between the different 
countries.   

Blegenhout focussed on the overall biodiesel 
specifications and what drives them, namely: 
- Climate 

- Available feedstocks 

- Politics (geo, national and regional/provincial) 

- Social (& labour skills) 

- Technology (Process, Vehicle and Lubricants) 

- Economics (geo, national and regional/provincial) 

- Distribution chain 

All the above fit together to drive a specification 
that is fit-for-purpose to ensure safety and 
reliability of machinery and minimise harms to 
the environment (including people). 

Among the current feedstocks are: 
- Rape Seed / Canola 

- Soy bean oil 

- Palm oil 

- Coconut 

- Sunflower 

- Jatropha 

- Animal fats / Tallow 

- Used Cooking oil 

The key differences in the specification are in the 
glycerol content; this is partly due to the specific 
feedstocks. The properties as indicated in figure 
3.1 below need to be balanced to be able to 
achieve market related performance product. 

The Association’s view is that 5% blending 
for biodiesel and 10% for ethanol is 
achievable. However a captive fleet solution 
is required with different blending ratios in 
different regions to reduce transport costs, 
rather than for a whole national role out. 

It should be noted that the household 
spending on transport is significantly higher 
than that of electricity. There is a wide 
variety of different fuels used in transport, 
and the real reason for biofuels, besides job 
creation is reduction of emissions. 
Greenhouse gases (GHGs) can be reduced 

with technologies, but come with a cost. 
Biofuels therefore have a cost-effective role 
to play. 

The major product related market is used 
cooking oil and hydrous ethanol. There are 
10 million tons of waste streams annually in 
South Africa. 

The increase in diesel consumption is higher 
than the petrol consumption in the Southern 
African markets. Refined products are 
therefore imported. Biofuels can substitute 
these imports specifically with regards to 
pricing issues. 

Standards are required for Jet, Illuminating 
Paraffin, ethanol and ethanol gel as a 
household fuel. 
 

Erhard Seiler, CEO SABA:  

Biodiesel  –  The Regional  
Perspect ive  

 3.1 Properties of feedstocks 
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The Government has promoted the use of 
biofuels. India consumes approximately (≈) 50 
billion litres of diesel and ≈10 billion litres of 
petrol annually. Therefore biodiesel in considered 
to be more important than fuel ethanol and India 
has been pursuing its use since 2003. In 2006, a 
Government 5% bioethanol program in India was 
rolled out. The ethanol volume has grown from 
560 million litres to ≈800 million litres today. 

There were problems in procuring the required 
volume of ethanol, which is manufactured from 
molasses, as there is a demand for potable and 
chemical purposes, which has been increased 
now for fuel as well. The fixed purchase price for 
fuel ethanol has been increase (5-6 Rupees per 
litre increase); the industry has stated that they 
could supply 1 billion litres of ethanol for fuel 
purposes.   

India announced a biofuel policy in December 
2009, and that ONLY domestic ethanol will be 
used for fuel. With regards to the food versus 
food debate, only not edible oils will be used; 
therefore research and development is being 
focussed on Jatropha Curcas and Karanja.  
Further only waste lands can be used for this 
production. There are biodiesel processing plants 
are available, but there is a lack of feedstock.  

Indian biofuels  
program 
The programs are 

supported by the 
Government and in 
underpinned by pricing and 
feedstock availability. 

India announced a biofuel 
policy in December 2009, 
and that ONLY domestic 
ethanol will be used for 
fuel. With regards to the 
food versus food debate, 
only non-edible oils will be 
used, therefore research 
and development is being 
focussed on Jatropha 

Curcas and Karanja.  
Further only waste lands 
can be used for this 
production. 

Brazilian bioethanol 
program 
Brazil has a wide variety of 
feedstocks to increase its 
energy supply (currently 
47% is renewable) but 
relying on diversity and 
availability of natural 
resources. This plan 
increases according to the 
projections up until 2030. 

The biofuel program has 
been a Governmental 
program that has been 
incentivised, from the early 
1970’s.  The blending levels 
are mandatory at B5 and E 
20-25 (anhydrous). 

Part of the ethanol is 
transported by dedicated 
pipelines. The colour is not 
a quality parameter for 
ethanol. A very small 

amount of certain 
impurities can be used to 
colour ethanol, although 
there are no specifications 
to be taken into account. 
 

Biodiesel Specifications 
Pertaining to the specifications (IS15404), they 

have been adopted with the view that only 
non-edible feedstocks will be used. It is based 
on ASTM and European standards. The term 
‘Bio-diesel’ refers to mono alkyl (methyl or 
ethyl) esters of vegetable oils like Rapeseed, 
Soya bean, Sunflower, Jatropha Curcas, 
Karanja, etc, and other fats.  
- Biodiesel shall not contain any residual oil. 

- Biodiesel specified shall be mono-alkyl esters 

of long chain fatty acids from vegetable oil 

and animal fats. 

- Dyes or markers are allowed to be used for 

the purpose of identification. 

- Material shall also comply with the listed 

requirements  

Biodiesel has not been marketed thus far in 
India.   

Bioethanol Specifications 
Anhydrous ethanol (IS15607) was finalised in 
2004. 
- Anhydrous ethanol shall be a clear, 

colourless and homogeneous liquid, free 

from matter in suspension 

- The denaturant to be admixed with ethyl 

alcohol and the proportion in which it is to be 

used shall be as prescribed by law from time 

to time. 

- Subject to the effect of the added 

denaturant, anhydrous ethanol shall comply 

with the requirements for general purposes 

prescribed for ethyl alcohol. 

- The material shall be neutral or acidic in 

reaction to phenolphthalein and when tested. 

- The material shall also comply with the 

requirements as supplied  

Note that there is NO mention of water 
concentration in the standard – this is because 
of the purity requirement of 99.50% ethanol. 
 

Brazil has a wide variety of feedstocks to 
increase its energy supply (currently 47% is 
renewable) but relying on diversity and 
availability of natural resources. This plan 
increases according to the projections up 
until 2030. 

Biofuel is regulated as follows:  
A fuel produced from renewable 
biomass for use in internal 
combustion engines or, in 
accordance with regulations, for 
other types of energy generation, 
that could partially or totally replace 
fossil fuels, (Law11,097/2005) 

It is important that jobs are saved and the 
GHG emissions are reduced. There are 422 
ethanol plant registered with ANP, most in 
the South West region. 
 

 Dr HL Sharma  

INDIA  
 

 Maria Inês Souza,    

ANP - Brazil 
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Table 6.1 - Specifications 

Property Units  Anhydrous Hydrated Premium 

Density at °C kg/m3 max. 791.5 807.6 to 811.0 799.8 to 802.7 
Alcohol content at 20°C %v/v min. 99.6 95.1 to 96.0 97.1 to 97.8 
 %m/m min. 99.3 92.6 to 93.8 95.5 to 96.5 
Ethanol content, min   98 94.5 
Water %v/v max. 0.4 4.9 
Acidity mg/L max. 30 
Electrical Conductivity uS/m max. 350 
pH - - -   
Copper mg/kg max. 0.07 6.0-8.0 
Chloride mg/kg max. 1 - 
Washed gum mg/100 mL max. 5   
Appearance -  Clear & No Impurities 
Colour -  Orange (dye) cannot contain dye 
Methanol %v/v max. 1 
Hydrocarbons %v/v  3 
Residue by evaporation mg/100 mL max. 5 
Sodium mg/kg max. 2 
Sulphate mg/kg max. 4 
Iron mg/kg max. 5 
 

  

QUALITY 
CONTROL 
A number of methods 
are used to control the 

quality through the 
supply chain, including 

regulating the 

manufacturer, 
distributor and retailer.  

Samples and 
documentation is also 

checked and tested 
monthly, which allows 

for traceability.  

There are 46,000 
service stations and 

more than 5,000 
samples of diesel, 

gasoline, ethanol and 

biodiesel are taken 
monthly to ensure 

quality. This is one of 
the best Quality Control 

programs in the world. 
 

Flex-Fuel vehicles were introduced in 2003, being 
able to operate on ethanol and gasoline, and this 
has been expanded to motorcycles as well. It is 
important that biofuels is only planted in suitable 

areas and that the Amazon is protected. The main 
fuel today for the light vehicles is ethanol, with 
more than 30 years of commercial use. 

The total production is around 26 billion litres in 
2009/10; this has increased because of the Flex-
Fuel technology. There is a consolidated 
production and supply and this is being expanded 
to other heavy vehicles and airplanes (test) as 
well.  

New specifications for premium ethanol have 
recently been issued, as are indicated in table 6.1. 
The premium ethanol has higher ethanol content 
and will be sold through a special pump, giving 
the customer choice. Tax differences are an issue 
and hence the anhydrous ethanol needs to be 
dyed.  
 

 

 

The ethanol is regulated once it leaves 
the product plant and is controlled 
through the supply chain. It needs to be 
supplied through a distributor and not 

directly to the service station. 

Quality control 
The producer quality is controlled and 
they must be registered with ANP.  
Samples need to be retained for at least 
two months. The Quality Control Number 
needs to be on ALL documentation. They 
also need to send all the analysis of all 
the ethanol on a monthly basis so that 
this can be monitored. The wholesaler 
must ensure quality before delivering to 
the retail market. The following 
properties must be tested: 

Hydrated ethanol: Aspect – visual colour, 
Density and Alcohol content 

Gasoline (E25): Aspect – Visual colour, 
Density and ethanol content. 

 



8 | P a g e  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 Q – Question  A – Answer C - Comment 

Most of the product is moved via multi-product 

pipeline from 6 refineries, with most of the fuel 
depots being based in the urban areas. It should be 
noted that one of the drivers for biofuels in South 
Africa is job creation, especially in rural areas.  

Some of the areas that are earmarked for growing 
crops are in the Eastern Cape, Free State and 
KwaZulu Natal – hence there are long and complex 
supply chains. Therefore the specifications need to 
be tightly controlled from the manufacturer to 
ensure that the product at the end consumer level 
is fit-for-purpose.   

Some of the challenges are  
- Denaturant  
- RVP (differences between coast and inland)  
- Long and complex distribution chains 
- Fuel storage limitations (additional tankage 
requirements) 
- Water content (with respect to driveability) 
- History of alcohol in the past. 

The South African Bureau of 
Standards (SABS) technical 
committee is at the first draft 
stage of updating the 
specifications. The committee is 
looking for guidance with 
respect to the denaturant that 
should be used – possible 
petrol. The South African 

specification has drawn from 
the US and EU standards. 

With regards to Volatility (RVP): 
When ethanol is blended into 
gasoline, a number of 
properties are affected, 
including: 
- Vapour pressure 
- Water solubility 
- Material compatibility 
- Oxygen content 
- Octane 
- Distillation properties 
- Energy content (fuel 
economy, power; ≈70 % of 

gasoline) 
 
 

Although the RVP for ethanol is very low, in 
comparison with gasoline, it does not blend 
linearly. This is because ethanol is a very 
polar substance, and is affected when 
blended, increasing the RVP. This also affects 
the blending volume resulting in a 0.4% 
(max) volume increase.  This is indicated in 
the diagram below. It needs to be taken into 
account when blending and a special blend is 
required to ensure that the specifications are 
not exceeded. 

The distillation curve is also affected, as the 

ethanol boils at approximately 78°C. This 
affects other properties, such as the FVI 
(Flexible Volatility Index) and hence 
driveability. 

Discussion 
Q: What impact does the RVP have? 
A: It impacts driveability and higher levels of 
vapours are released during storage. 
Q: Is it necessary to make any changes to the 
ethanol specifications for South Africa? 
A: This needs to be looked at from a vehicle 
parc perspective and look at where the vehicle 
parc is going and take the standards from 
these requirements and not the fuel 
manufacturer’s ability. 

C: The level of blending of ethanol is 
important when blending at different levels. 
 
 
 

Fuel ethanol 
challenges in SA 
Some of the challenges 
are:  

- Denaturant  
- RVP (differences 

between coast and 
inland)  

- Long and complex 

distribution chains 
- Fuel storage limitations 

(additional tankage 
requirements) 

- Water content (with 

respect to driveability) 
- History of alcohol in 

the past. 

 

 

 Raymond Abraham & Tim 

Blegenhout, SAPIA: South Africa 
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NATIONAL 
PROGRAM  
National biodiesel 

programs are in place 

based on the feedstock 

demands, trade (fuel 

and vehicles) and 

logistics infrastructure.   

Brazil has conducted 

long term studies to 

develop standards 

which were developed 

in partnership with 

universities, fuel 

manufacturers and the 

automotive industries. 

 
The biofuels specification in South Africa is 
governed by the Petroleum Products Act, which 
enacts the following national standards: 
- SANS 1935 – Automotive Biodiesel   

- SANS 833 [Draft] – Biodiesel Production – Quality 

Management System 

Based on the European Standard EN 14214 – the 
major difference is the Iodine Number to 
accommodate Soy Biodiesel. This is a B100 
specification that can be blended at a 5% ratio 
for automotive diesel. Higher levels are allowable 
with labelling requirements. The manufacturers 
and wholesalers are controlled by Government. 
To assist the manufactures, quality guidelines 
have been put in place for frequency testing, 
with the idea to reduce costs, while ensuring 

quality. 

There are currently 26 parameters that form part 
of the standard with approximately 13 
parameters that are required from a fit-for-
purpose perspective for the current vehicle parc.  
These levels have been set for the vehicle parc 
and backed up with international field 
experience. 

The issue is where the tests can be conducted, 
as the cost is high, but required to mange a 
quality assurance program. 
- SA has great specifications to ensure fit-for-

purpose production and distribution  

- Aligned to Europe, where our fleet largely 

originates 

- Work needs to be conducted on differing 

feedstocks 

- Specifications must be practical, cost-effective, 

enforceable and implementable  

Discussion 
Q: B20 standard is available in the US (ASTM); 

this is based on performance for vehicles and not 

production and feedstocks. Is something that 

should be considered? 

A: The vehicle parc is fundamentally different 

between the US and EU – also, the fuel 

distribution systems are different to what we 

have in South Africa, where certification 

happens. The certification system needs to be 

defined. 

 
 

 

 

John Fitton, ONFO 
Consult ing :  Biodiesel in 
South Africa  

Maria Inês Souza, ANP: 

Brazil 

Studies on biodiesel production worldwide 
started in 1960/70, and the first patent was 
from Brazil. Brazil decided to introduce biodiesel 
which was an inter-ministerial program of the 
Federal Government, which aimed to: 
- Introduce and consolidate in a sustainable way, 

both technically and economically, the biodiesel in 

the Brazilian energy matrix; 

- Focus on social inclusion and regional development 

by generating employment and income. 

- The National specification of physical and chemical 

characteristics and end application, regardless of 

feedstock origin 

- The main feedstocks used in are Soy, tallow, 

cotton, palm & sunflower 

There are currently 63 authorised plants, with a 
nominal capacity of 5,486 million m3 per 
annum. Steps taken to introduce biodiesel in 
the energy mix: 
- Implement the National Policy for biodiesel; 

- Stimulate technological advancement in the 

industry. 

- Protect consumers interests considering Supply, 

Quality and Price 

- Regulate the units that produce biodiesel and other 

actors in the supply chain. 

- Raise the profile of product quality, and establish its specification through regulation. 

Support the development of laboratories for testing biodiesel. 

- Establish Quality Monitoring Programs for biodiesel and diesel. 

This ensures that the ANP can control the whole quality supply chain. The 
biodiesel ANP Act 7/2008 takes into account regional diversity, including the 
difference in the end users; differences in composition and blends & difference in 
legislated emissions. After consultation with the automotive industry, universities 
and experts in ANP, the following specification was developed, after a long study. 

[Continued on next page] 
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 Sara Prins, Manager:  St rateg ic 

Research & Development ,  NMISA: 

Cost  Ef f ic ient  B iofue ls  Test ing –  

In ternat ional  Best  Pract ice  

BIODIESEL 
CHALLENGES IN 
BRAZIL 
Elimination of technical 

barriers is vital for 

sustainable biofuels in 
the world market. 
- Acceptance of the 

biofuels in the market 

depends on 

transparency and 

trustworthiness of the 

fuel which should be 

obtained by 

standardization; 

- Development of 

consistent terminology 

and reference 

materials; 

- Deepening of standards 

harmonization has to 

take into account 

essentially the 

development of world 

test methods 

appropriate for fuels 

from different sources, 

limits of properties 

wherever possible and 

also be consistent with 

different engines. 

To improve the 

international cooperation 
so as to achieve a 

sustainable biofuels 

market as well as to 
ensure the consolidation 

of ethanol and biodiesel 
as commodities.  

 

B2 was made mandatory in 

2008. This is now B5 which 
is equivalent to 2.4 billion 
litres per annum. ANP 
authorises the whole chain, 
including:  
- Construction authorisation 

- Operation authorisation 

- Marketing authorisation. 

Only then can they sell the 
product. The refinery buys 
the biodiesel in the 
auctions. Only distributors 
and refineries authorised by 
ANP can blend biodiesel to 
the fossil diesel.  

There is a market demand to develop a B20 
specification – working with the automotive 
industry, this is being developed. This is still 
under test; hence it cannot be sold as yet. The 
oxidation stability is going to be 20 hours for the 
B20 specification. There are currently 38 certified 
labs that have to be used for certification. 

When we need to test something, we perform a 
measurement. The measurement needs to be 

traceable to the Système International (SI), 

which is the International System of Units. 

Moving forward, it is important to: 
- Ensure international alignment of SANS with 

other standards, while meeting national 

requirements. 

- Provide accessible, easy and affordable 
quality control (QC) methods for especially 
small biofuel producers. 

- Establish International comparison (all 

parameters) between National Metrology 

Institutes (NMIs) to establish comparability 

and identify areas that require analytical 

support. 

- Provide a range of Certified Reference 

Materials (CRMs) – especially for biodiesel. 

-  Improve communication between all 

stakeholders in SA 

Cost-efficient biofuel testing 
- Well defined and agreed parameters 

- Traceable accurate measurement methods 

- Fit-for-purpose methods 

- Validated methods 

- Certified reference materials 

Measured once, accepted everywhere through 
metrological traceability and accredited testing 
facilities. 
 
 

Discussion 
Q: With different specifications from different 
sources – how do you manage the differences? 
A: It is controlled on cold flow properties and sent 
to the different regions. There is a concern with 
bioactivity and hence deposits are formed. 
Q: With regards to the standards – are they 
designed for the Automobile industry? 
A: Joint studies were conducted in Brazil  
 

Discussion 
Q: How can we take this forward into speeding 
up the test procedures and methods – is there 
correlation with the physical characteristics? 
A: We need some samples and we can develop 

and compare. 
Q: Are there some tests that are quick for the 
small plants for quick checks? 
A: We need industries input into these aspects; 
expert forums can be put together. 
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 John Fitton, ONFO 

Consult ing: Critical 

Parameters for 

Harmonisation – South 

Afr ica  

SUSTAINABILITY 
& CRITICAL 
PARAMETERS 
The harmonisation of 

specifications should 

be conducted by a 

knowledgeable working 

team that takes the 

local and regional 

issues into account to 

develop the trade 

specifications. Focus 

should be given to the 

critical specifications in 

the different regions. 

The drivers for biofuels are really around CO2; 
however it is rather about the changes in the 
vehicle parc. This is going to happen through 
engine technology, fuel efficiency, and biofuels 
are in the fuel mix, from a CO2 perspective. 

The vehicle parc is very diverse in vehicle 
technology and hence the fuel has to be fit-for-

purpose for the whole vehicle parc (very old 
and new). 

The biofuels needs to be blended into the 
traditional products, sourced from coal, gas 
and crude. The interaction of the traditional- 
and bio-fuels needs to be understood for our 
unique situation, in a fungible (co-mingled) 
supply chain. Specifications are therefore 
required through the whole supply chain. 

The other environmental and fit-for-purpose 
issues need to be taken into account as well. 
The automotive manufactures are looking for 
harmonisation around the world so that vehicle 
technology can be launched in different parts 
of the world. 

There are 13 critical properties to be tested on 
a batch basis and an additional four to be 
tested regularly for biodiesel. 

Ethanol is not new to South Africa, and some 
lessons have been learnt. The critical specs are 
considered to be the denaturant, corrosion, 
elastomer compatibility and volatility 
perspective. Also ethanol content (energy), 
methanol, solvent washed gum, water, 
inorganic chloride, copper, sulphur and 
appearance. 

Volatility requirements, specifically at altitude, 
need to be considered in terms of ethanol and 
the base stock that is required to ensure 
security of supply. 

Lastly the test methods need to be expanded 
to all feedstocks and become quicker and more 
cost effective over time.  

The world is committed to sustainability of 
biofuels. For this to happen there was 
support from the automotive industry. 
Countries establish domestic sustainability 
criteria which shall be respected by national 
biofuel producers.  

Efforts should be made in order to avoid 
unilateral criteria that could hinder biofuels 
trade and multilateral initiatives should be 
favoured in order to arrive to voluntary 
international criteria, which would contribute 
to harmonization. 

Brazil working together on harmonisation in 
the short medium and long term – this can 
be expanded especially for fuel ethanol.  
Biodiesel does not appear to be too much of 
a problem. 

A working group needs to be established.  
Then it needs to review all the specifications 
and harmonise the units and then decide 
what can be harmonised in the short, 
medium and long term. They need to take 
into account the difference in end-use, the 
difference in raw materials and the legislative 
requirement.    

Inter-laboratory programs for fuel ethanol 
and biodiesel can be implemented to 
evaluate the ability of the laboratories in 
each country, identify analytical problems 
and apply corrective action. This will also 
provide additional credibility to the 
laboratories. This is a partnership between 
different sectors on the chain, as is indicated 
below. 
 

Maria Inês, Souza, 
ANP: Crit ical 
Parameters for 
Harmonisation - 
Brazil  
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The discussions were focused on harmonizing specifications from a trade perspective. This 
would enable the importation of biofuels amongst the regions. From this perspective there 

would be local specifications that will not impact trade, but can be handled within the 

import country. 

As part of this the specifications need to be categorised in terms of differences in the 

current standards; these are outlined below:  
 

Category A 

Similar  
Category B 

Significant differences  

Category C 

Fundamental differences 

Aromatics Water – Harmonise with notes / 
ranges  

Conductivity 

Sodium Ethanol Concentration  

PH Gums  

Sulphur Chloride  

 Copper  

 Methanol  

 Acetic Acid  

 Acidity  

 Alcohol  

 Aldehydes  

 

Biodiesel 

Category A 
Similar  

Category B 
Significant differences  

Category C 
Fundamental differences 

Sulphur  Viscosity  Ethanol 

Density  Cetane Cold flow  

Carbon residue  Monoglyceride   

 Di glycerides   

 Triglycerides   

 Glycerol   

 Linolenic acid methyl ester   

 Polyunsaturated methyl ester   

 
This can then be worked out further by a technical specialist team represented by each of 

the regions.  
 

SUMMARY  
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Issues to be considered: 
- Standardisation makes good business sense; 

- Possibly there is a need for more than one standard with regards to biofuel standard 

for different applications; 

- Denaturant; 

- Volatility - Vapour pressure (RVP) and E70 (distillation); 

- Logistics chain and location of biofuels plant versus the refineries and the market;  

- Cost effective test methods; 

- We need to looks at standardising with the regions with surplus ethanol, i.e. we need 

to give consideration to the American Society for Testing and Materials (ASTM) 

specification as well; 

- We need to consider expanding this to hydrous ethanol as a transport fuel; 

- Additional standards will need to be considered at a later stage; 

- There is a need to collaborate more on the lessons learnt in the introduction in 

biofuels.    

- Security of supply is critical when ethanol is introduced into the market as it cannot 

be pulled in and out of the market easily. 

- The lessons learnt need to be disseminated through the whole industry.  

The next steps are as follows: 
 

 What  Who  

1  Circulate notes and specification tables SA (DoE) 

2  Share test methods procedures BIS, ANP, SABS TC 1018 

3  Form a workgroup on test procedures and 

standards (technical) – with representatives from 
each member (ANP, India and SABS technical 

Committees) 

BIS, ANP, SABS TC 1018 

4  Determine test procedure differences BIS, ANP, SABS TC 1018 

4  Harmonise trade specifications  BIS, ANP, SABS TC 1018 

5  Program for reducing test cost? BIS, ANP, SABS TC 1018 

6  Program for extending feedstocks (tests)  BIS, ANP, SABS TC 1018 
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It was not all hard work, as there was fun over dinner and traditional music and dancing.  
A great relaxing end to a busy day: 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
On Day Two the workshop was closed by Ms Noma Qase, who thanked all the Indian, 

Brazilian and SADC colleagues who engaged and participated. Hopefully there will be more 
South Africans at the next workshop in India in terms of finalising the terms of reference. 

The day and a half workshop was very technical and informative. The real identity is 
important and it must be clear that we are talking about fuel ethanol. There were lots of 

commonalities and the differences are not too big. All the members have shown the 

willingness to move forward and converge. We all recognise that we are not doing this for 
our own purposes, but that we are opening trade. We are looking forward to the outcomes 

of the workshop taking a step in this direction. The technical teams are encouraged to 
work speedily to reach agreement. The inter-laboratory program is a great idea and hope 

that we continue to work together to make this happen. 

Thanks for the frank and open discussions around the biofuels topic and that these need to 
continue.   
 

Overall  
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Joseph Kalowekamo Department of Energy Affairs Malawi 

 



16 | P a g e  
 

 

 

 

 

 

 Acronyms & Explanations 

 

 ANP – Agência Nacional do Petróleo 

 BIS – Bureau of Indian Standards 

 B5 – 5% FAME or B10 – 10% FAME (Standard Automotive Petroleum Diesel) 

 Denatured – to make ethanol non potable.  

 E10 – this is a petrol blend containing 10% ethanol. E5 is thus a 5% blend 

 EPASA – Ethanol Producers Association of South Africa  

 FAME – Fatty Acid Methyl Ester (Biodiesel) 

 Feedstock – this is the source material that will have differing processes for 

different feedstock 

 RVP – Reid Vapour Pressure (ethanol & volatility) 

 IBSA – India- Brazil- South Africa 

 IS15404 – Indian Biodiesel Standard  

 IS15607 – Indian Bioethanol Standard  

 MS573 – Malawian Standard for Ethanol  

 SABA – Southern African Bioenergy Association 

 SADC – Southern African Development Community 

 SANS 342 – South African National Automotive Diesel Specification – blending 

biodiesel with standard diesel to a max of 5% must not change the standards listed 

in SANS 342 

 SANS 465 – denatured ethanol used for blending with petrol 

 SANS 1935 – the current standard for bio-diesel produced in South Africa based on 

European specifications 

 SANS 1598 – specifications which allow for a maximum of 7,5% ethanol at the 

coast and 9,5% inland in the absence of any other oxygenates 

 UNDP – United Nations Development Programme 

For presentations made at the workshop follow the link below: 

http://www.energy.gov.za/files/media/presentations/2010/PRESNTATIONS.zip 

 

 

Contacts: 
Mr. Khanyiso Zihlangu 

Department of Energy: New & Renewable 
Energy Directorate 

Khanyiso.Zihlangu@energy.gov.za 
Tel: +27 12 444 4106 

Fax: +27 12 341 5133 
 

http://www.energy.gov.za/files/media/presentations/2010/PRESNTATIONS.zip

