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Background 
The STEP-Bio Programme is a public/private partnership between the Department of Science and 
Technology and the South African sugarcane milling industry. The objectives of the Programme, 
established in 2014, are to: 

• grow significantly the amount of sugarcane processing R&D being conducted in South 
Africa; 

• ensure the sugarcane processing R&D conducted is coordinated and aligned with the 
South African sugarcane processing industry’s strategic objectives; 

• create a sugarcane biorefinery research unit in KZN (in the region in which the biomass 
exists), including the necessary research infrastructure,  high level human competence 
i.e. skilled and experienced researchers including appointing expertise at the Research 
Chair level; 

• fund R&D projects and post-graduate bursaries aligned with the sugarcane processing 
industry’s strategic objectives; 

• enhance R&D capacity and SET excellence; 
• increase the number of scientists, engineers and technologists  with sugarcane 

biorefining competence available to join the sugarcane processing and allied industries; 
• initiate and develop the technology required to establish a technologically advanced 

agro-processing sugarcane processing industry in South Africa; 
• promote the development of a network of collaborators both locally and internationally;  
• generate commercialisable Intellectual Property; and ultimately 
• increase the overall competitiveness of the South African sugarcane processing industry 

which will lead to more sugarcane being grown and the creation of more jobs. 

Masters Projects Research Themes 
The return on investment for new capital equipment for co-generation or bio-ethanol is significantly 
improved when the processing plant can run throughout the year; the average sugarcane processing 
facility produces fuel for energy in the form of bagasse during the crushing season (typically nine 
months), but not during the off-crop.  However, excess bagasse or fibre that may be produced in 
excess of immediate requirements throughout the season is bulky, liable to decay and may be prone 
to spontaneous combustion.  Bagasse leaving a typical sugar milling plant contains 50-55% moisture, 
some residual sugars and some sand/soil and ash. Hence, storage of such biomass in its natural form 
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in the substantial quantities that would be required to sustain the plant through the off-crop 
presents a number of significant challenges.  

To fully realise the potential benefits of year-round operation and also to deliver against agreed 
monthly supply targets it will be necessary to develop appropriate technologies for effective storage 
and recovery of the biomass.  This could be in the form of pelletised compressed fibre or torrefied 
biochar or bio-oil, for example, but the materials handling issues and costs associated with such 
technologies would need to be properly investigated.   

A comprehensive review of options was presented by Purchase et al at the 2013 Congress of the 
South African Sugarcane Technologists’ Association (see http://www.sasta.co.za/wp-
content/uploads/Proceedings/2010s/2013-67Purchase_0.pdf ). Particular problems to be overcome 
in order to develop a cost effective process for beneficiation of bagasse are as follows: 

1. There is a need to develop a method for storing bagasse in some form for off-crop use 
without losing its value, through, for example, deterioration or combustion. 

2. Some proposed storage methods involve pelletising or briquetting bagasse, but these 
processes generally involve energy-intensive grinding of the bagasse prior to compression.  
The fibrous low density nature of bagasse and the high sand/soil content, particularly from 
diffuser factories, make the processes expensive in terms of equipment, energy and 
maintenance.   

3. The gasification route potentially offers the best energy conversion efficiency, but the 
insoluble ash and the inorganic salts content of bagasse pose severe material selection and 
operation problems. 

There is thus a challenge to develop cost-effective techniques to pre-process the bagasse, involving 
one or more of the steps listed below. Consideration must also be given to the practicalities of 
scaling up the proposed processes for industrial throughputs, of the order of 25-60 tonnes bagasse 
(dry basis) per hour. 

Proposed Sub-projects 
Grant funding proposals are invited for MSc, MEng or MTech projects to investigate one of the 
following sub-projects. Proposers are expected to make themselves familiar with existing work in 
these fields in order not to replicate previous work. Reasonable quantities of bagasse can be 
supplied by the SMRI, but shipping costs will be for the account of the grant-holder.  

1. Drying the bagasse to 20-35% moisture with minimum use of process energy 
sources 
This could be through indirect heating using low value energy sources, such as hot 
condensate, using vacuum drying techniques, or possibly by using solar energy. Drying with 
boiler flue gas has been investigated by Australian researchers and is practised in some 
Brazilian sugar mills, but the high moisture content and low dew point may pose problems if 
energy recovery devices such as economisers and air heaters are used. There is thus some 
scope to determine the most energy efficient combination of boiler processes for sugarcane 
biorefineries.  

2. Drying the bagasse to 20-25% moisture by a catalysed fermentation process 
The spraying of a “catalytic cocktail” which consists of a combination of specific 
microorganism(s) (mesophilic yeasts and/or thermophilic lactobacilli) and appropriate 

http://www.sasta.co.za/wp-content/uploads/Proceedings/2010s/2013-67Purchase_0.pdf
http://www.sasta.co.za/wp-content/uploads/Proceedings/2010s/2013-67Purchase_0.pdf
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minerals and nutrients (sugars, nitrogen, phosphate, calcium, alcohols, etc.) onto piled 
bagasse may lead to the controlled and accelerated fermentation of residual sugars, 
resulting in heating and consequential drying of the piled bagasse from 50% to 20% moisture 
without overheating. NB: A detailed review of this topic and an outline plan for this sub-
project is available on request from sdavis@smri.org . 

3. Removing the sand/soil from the bagasse without using large quantities of water 
Some kind of dry separation may be investigated, either by screening (although the fine 
particles of bagasse are similar in size to the sand/soil) or by aerodynamic separation 
utilising the different densities of sand/soil and bagasse (but dust capture will be important). 

4. Reducing the bagasse particle size (sub 5 mm) and increasing its uniformity 
The physical characteristics of bagasse, particularly its resilience, make size reduction an 
energy intensive process. Two-roll mills and attritor mills are potentially the best solution 
but their effectiveness needs to be improved and the real energy consumption determined. 
An integral screen system to remove fines as they are formed may be of benefit, but care 
must be taken to manage abrasive wear. It has further been shown1 that dilute sulphuric 
acid treatment of the bagasse renders it more brittle and is thus easier to mill, but the 
associated corrosion and liquor neutralisation problems would need to be addressed. 

5. Separating the pith and fibre fractions prior to pelletising or briquetting to 
determine if this improves the effectiveness of these processes 
The long fibres in bagasse tend to “bridge” and leave an open structure which does not 
compress well, while the fluffy pith fraction is more compressible. It would be of interest to 
compare the pelletising/briquetting behaviour of the unseparated bagasse with those of the 
separate fractions. As some bagasse produced will be required for immediate boiler firing, 
an option may be to separate the fractions, send one part to the boiler and 
pelletise/briquette the other for storage for off-crop use. 

6. Methods for tracking the loss of fuel value 
In addition to the investigation of these pre-processing options there is a need to develop 
and/or select appropriate methods for tracking the loss of fuel value during storage of large 
quantities of bagasse.  This is complicated by the existence of different conditions within a 
single storage system and by the fact that the three major components of bagasse (lignin, 
cellulose and hemicellulose) have different fuel values per unit mass. 

Funding availability 
Funds are available for a limited number (4-5) of MSc/MEng (2 year) and MTech (1 year) projects. 
The following costs will be supported per project: 

Item Amount p.a. for MSc and MEng (two year 
projects) or Amount for MTech project (one year) 

Bursary R 80 000 
Running costs including S&T for site visits  R 40 000 
TOTAL R 120 000 

                                                            
1 Trickett, RC. Utilisation of bagasse for the production of C5- and C6-sugars. MSc Thesis, University of Natal, 
1982. 

mailto:sdavis@smri.org
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Project funding will be disbursed quarterly based on satisfactory progress being made against agreed 
milestones. 

Reporting 
• Quarterly progress reports are to be submitted to the STEP-Bio Programme Manager 

indicating progress against agreed milestones and Key Performance Indicators.  
• The STEP-Bio Programme Steering Committee will meet six-monthly to review progress. 
• An Annual Research Meeting will be held (to coincide with a Steering Committee meeting) at 

which students/researchers/supervisors may be expected to present their work. The costs of 
attendance of these meetings must be covered by the HEI. 

• In addition, writing of technical reports and publication of results in relevant journals will be 
key performance indicators. 

Eligibility and conditions 
The following eligibility criteria and conditions apply to this STEP-Bio Programme funding call: 

• The call is open to South African citizens and South African permanent residents. 
• To promote equity and redress, preference will be given to appropriately qualified applicants 

from designated groups, namely black, female and persons with disabilities, so long as such 
applicants meet the merit review and selection criteria. 

• All applicants must be registered or intending to register at a South African public university 
for full-time MSc/MEng/MTech studies in South Africa. 

• Preference will be given to proposals from higher education institutions regarded as 
emerging or previously disadvantaged, as long as proposals meet the merit review and 
selection criteria. 

• The SMRI and its members, the South African sugarcane processing industry, will have 
preferential access to any Intellectual Property emanating from the work. 

• Applicants may be required to supply additional supporting information and or to modify 
their proposals. 

• The approval and continuation of support of projects shall be at the discretion of the STEP-
Bio Programme Steering Committee, and the Steering Committee shall not be obliged to 
divulge or justify reasons for any decisions made in respect of project approval or support. 

• It is intended that the proposal submission should be made by the potential supervisor, with 
details of the potential student, where available. If no student has yet been identified, the 
awarding of the grant will be conditional on a student being recruited. Preference will be 
given to proposals where a student has already been identified and has committed to 
undertake the Masters project. 

Selection criteria 
• Proposals must clearly indicate how the proposed project(s) will address and deliver upon 

the topics listed above. The proposed projects should provide indicative mass and energy 
balances for the proposed processes as well as some indication of the equipment that would 
be required to carry out the various processes. For the loss measurement methodology 
development project the proposals should indicate the theory of proposed methods and the 
intended plan for checking the effectiveness of the methods. 
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• Clear linkages between the R&D work proposed and the ultimate potential impact on the 
sustainability of the South African sugarcane industry and the retention/creation of jobs 
must be highlighted.  

• Proposed projects must not duplicate work carried out elsewhere (applicants should have a 
good knowledge of such relevant work) but should seek to make use of complementary skills 
and knowledge available through appropriate collaborations. 

• Prior experience of the academic supervisor in biomass processing will be a 
recommendation. 

• The academic performance of the Masters student will be taken into account and his/her 
academic record should accompany the proposal. 

Submission of Proposals 
Proposals are to be submitted on the Proposal template attached below. All fields must be 
completed and additional supporting documentation such as academic records and CVs may be 
attached. The proposals must be e-mailed to the STEP-Bio Programme Manager, Mr. Steve Davis, at 
sdavis@smri.org . Only successful applicants will be responded to. 

Timelines 
Announcement of call 20 October 2015 
Deadline for proposal submission 9 November 2015 
Review process 9 November – 20 November 2015 
Award notification 11 December 2015 
Completion of contracts and transfer of funds No later than 31 March 2016 
 

For further information, please contact the SMRI Research and Development Manager, Steve Davis, 
at sdavis@smri.org, telephone (w) 031-2731354. 

  

mailto:sdavis@smri.org
mailto:sdavis@smri.org


1 
 

  
  

  

SUGAR MILLING 
RESEARCH INSTITUTE NPC 

 
 

SUGARCANE TECHNOLOGY ENABLING 
PROGRAMME FOR BIO‐ENERGY 

(STEP‐Bio) 

 
INDUSTRY INNOVATION PARTNERSHIPS 

INITIATIVE 
SECTOR INNOVATION FUNDS 

APPLICATION	FOR	MSc/MEng/MTech	PROPOSALS:		

OPTIONS	FOR	PRE‐PROCESSING	OF	SUGARCANE	BAGASSE	
PART 1  PROJECT PROPOSER/SUPERVISOR DETAILS 

Title and name   

Position   

Department and University   

Postal address   
 
 

Work telephone number   

Mobile telephone number   

Fax number   

e‐mail address   

Brief CV, track record of 
research and research 
interests (max. 250 words) 
 
 
 
 
 

 

Prior experience of the 
academic supervisor in 
biomass processing  
 
 
 
 

 

 

PART 2  STUDENT DETAILS (if recruited/registered) 

Title and name   

Gender*    Race*   

SA Identity Number   

Highest qualification 
completed 
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Degree to be registered for   

Department and University   

Mobile telephone number   

e‐mail address   

If no student yet recruited, 
anticipated date of 
registration 

 

* Required for equity redress purposes 

PART 3  PROJECT PROPOSAL 

Bagasse pre‐processing sub‐
project number (1‐6) 

 

Title of Proposed Project   

Duration of project (years)   

Short Description of Project 
including objectives and  
research methodology, 
clearly indicating how the 
proposed project will 
address and deliver upon 
the chosen topic 
(max. 500 words) 

 

Describe how the R&D work 
proposed will impact the 
sustainability of the South 
African sugarcane industry 
(max. 250 words) 

 

Equipment and facilities of 
relevance to project already 
available at organisation 
(max. 250 words) 

 

 

PART 3  PLANNED OUTPUTS 
OUTPUTS  YEAR 1  YEAR 2  TOTAL 

Technical reports       

Conference papers       

Journal papers       

Other       

 

Please email the completed Proposal to Steve Davis at sdavis@smri.org together with any 
other supporting documents by 16h00 on Monday 9 November 2015. 
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