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Decline of the Pulp and Paper Industry 
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Waste in the pulp and paper industry 

The industry generates loads of waste 

 

• One ton of wood makes 

– 0.5 ton paper 

– 0.5 ton waste 

• Recycled paper 

– 50% is sludge 
 

Such low yields are no longer acceptable! 
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Disposal of sludge 

• Dumped into rivers or the sea 

– Not good for the environment 

• Landfilled 

– Greenhouse gas emissions 

– Objectionable odours 

– No more landfill space 

– Transportation costs problematic 

• Incineration 

– Emissions of hazardous gases 
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Solution:  Biorefinery 

 

• Integrated biobased industries using a 
variety of technologies to make 
products such as chemicals, biofuels, 
food and feed ingredients, biomaterials, 
fibres, heat and power, aiming at 
maximizing the added value along the 
three pillars of sustainability 
(Environment, Economy and Society) 

 



Current Technologies for sludge disposal 

• Incineration             

• Gasification 

• Pyrolysis 

• Mechanical Biological Treatment (MBT) 

 

• Anaerobic Digestion (AD) 

• Composting 

 



Valorization of Biowaste: via production of 

biogas and compost 



Overview 

• An International Project, 

Biowaste4SP – EU  sponsored  

• 10 Partner countries (Africa, Asia, 

Europe & The Middle East) 

• To improve management of solid 

biowaste in developing countries  

 

Development of 

cleaner 

conversion 

technologies 

(simple) to 

sustainable 

products 

HOW??? 



Successful WtEnergy Projects in SA – LG2EP 

• CDM Projects – EThekwini Municipality, SA 

• Mariannhill , La Mercy  & Bissasar Landfills 

• 7.5 MW of electricity & 7.7 million tons of 

CERs 

 

Jenbacher Engines installed at Bisasar Road Landfill Site, SA 

(Source = www.envitech.co.za) 

 

http://www.envitech.co.za/


Anaerobic Digestion 

• Reduction in waste volumes 

• Renewable energy source (clean energy)– 

biogas 

• Can utilize existing waste treatment facilities 

• Mitigation of greenhouse gas emissions 

• Pathogen destruction – thermophilic AD 



Composting – Biofertilizer production 

 

Composting overview (Source = www.ecomena.org) 

 

http://www.ecomena.org/


Project Objectives 

• Development of a waste beneficiation system with linked processes 

for conversion of biowaste residues into sustainable products: 

 Via 

ü Identification & Characterisation of biowaste within the ETM 

precinct 

üOptimisation of a biogas digester for improved methane production 

and quality - Pilot scale 

üEvaluation of co-composting of vegetable waste and sugarcane 

bagasse using composting microorganisms 

## BMP Tests – Determination of the methane generation potential of 

the selected waste residues at mesophilic conditions in batch mode. 

 



Lab Scale Set - up 

Fig 5. 

Principle of 

method 

Fig 6. BMP 

Set-up 



Pilot scale set -up 
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Fig 7: Pilot scale 

anaerobic digestion 

system 



Pilot scale set-up cont.. 
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Biogas pilot plant – ETM Northdene hub 



BMP Test design 

1. Banana Peels (BP) + Cattle Manure (CM)   

2. Vegetable Waste (VW) + Cattle Manure (CM)  

3. Cattle Manure Only 

• 2g VS/100ml solution (Eliyan, 2007) 

 



Characterisation 

Waste % DM % Ash % C % N C:N % 

Proteins 

% Lipids 

Banana 

Peels 

88.5 16.6 40.5 0.9 44.6 6.3 1.0 

Vegetable 

Waste 

92.3 12.0 40.5 2.9 14.1 18.7 6.8 

Cattle 

Manure 

97.2 56.2 22.5 1.4 16.3 8.7 0.56 

Sugarcane 

Bagasse 

92.1 4.0 - - - 1.1 0.56 



BMP Test Results – Test Run 

Daily methane production – 1st half of the experimental period 



BMP Results contd…, 

pH correction 

resulted in 

increasing 

methane 

production!! 
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Anaerobic digester 



Microorganisms for composting 

• Malaysian partners have developed patented microbes 

• Do not cause odours 



Microorganisms for composting 



Composting Facility 



Composting Facility 



 

 

 

 

Technology Focus of the CSIR Biorefinery Platform  

Our strengths are focused on the Chemical and Waste Platforms: 

Chemical platform 

• Technologies to fractionate biomass into its lignin, cellulose, 

hemicellulose and extractives components via chemical means.  

Waste beneficiation platform 

• Technologies for re-use or conversion of existing waste streams into 

valuable resources and products; 

• Zero waste is an important component of biorefinery technologies and 

green economy requirement   



 

 

 

 
• R20 million over 2 years 

 

• Set up biorefinery facility at the CSIR 

 

DST – IIPF 



 

 

 

 

Implementation Plan: Key Tasks  

Develop facilities that can effectively focus on the development and 

testing of biorefinery technologies for industry  

 
 

• Renovation of the laboratory facilities 

• Acquisition of additional equipment and piloting equipment for larger 

scale R&D  

• Acquisition of additional specialised equipment for characterisation 

and analysis of  

• biomass  

• high value products emanating from the biorefinery technologies 

• Showcase facilities, capabilities and technologies to further develop 

industrial partnerships 

• Increase the intake of post graduate chemistry and chemical 

engineers to build the human capital needs of the sector 

• Develop relevant technologies for update by existing and new 

industries 



 

 

 

 

Funding for students at FFP 

THRIP funding 2013-2016 

• R 170 000 per annum over 3 years 

 

NRF Collaborative Postgraduate Training Programme 

• R 2.2 million over 3 years 

• Currently recruiting 4 PhD and 2 MSc students 

 

DST Biocatalysis Initiative (biorefinery activities) 

• R 440 000  

• Currently recruiting 1 MSc and 1 PhD student 
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ORGANIC WASTE BIOREFINERY major focus 

Pulp and paper mill sludge 

 

• Technologies to handle the recalcitrant 

sludge 

 

• Fractionation of the sludge 
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Trends 
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Thank You 
 


