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Pyrolysis is rapidly developing biomass thermal conversion technology and has been garnering much attention worldwide due to its high efficiency and good eco-friendly
performance characteristics. Pyrolysis technology provides an opportunity for the conversion of municipal solid wastes, agricultural residues, scrap tires, non-recyclable plastics

etc into clean energy. It offers an attractive way of converting urban wastes into products which can be effectively used for the production of heat, electricity and chemicals.

Pyrolysis of Municipal Wastes
Pyrolysis process consists of both simultaneous and successive reactions when carbon-rich organic material is heated in a non-reactive atmosphere. Simply speaking, pyrolysis is
the thermal degradation of organic materials in the absence of oxygen. Thermal decomposition of organic components in the waste stream starts at 350°C-550°C and goes up to

700°C-800°C in the absence of air/oxygen.

Pyrolysis of municipal wastes begins with mechanical preparation and separation of glass, metals and inert materials prior to processing the remaining waste in a pyrolysis
reactor. The commonly used pyrolysis reactors are rotary kilns, rotary hearth furnaces, and fluidized bed furnaces. The process requires an external heat source to maintain the

high temperature required.

Pyrolysis can be performed at relatively small-scale which may help in reducing transport and handling costs. In pyrolysis of MSW, heat transfer is a critical area as the process is

endothermic and sufficient heat transfer surface has to be provided to meet process heat requirements.

The main products obtained from pyrolysis of municipal wastes are a high calorific value gas (synthesis gas or syngas), a biofuel (bio oil or pyrolysis oil) and a solid residue (char).
Depending on the final temperature, MSW pyrolysis will yield mainly solid residues at low temperatures, less than 450°C, when the heating rate is quite slow, and mainly gases at
high temperatures, greater than 800°C, with rapid heating rates. At an intermediate temperature and under relatively high heating rates, the main product is a liquid fuel

popularly known as bio oil.
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Bio oil is a dark brown liquid and can be upgraded to either engine fuel or through gasification processes to a syngas and then biodiesel. Pyrolysis oil may also be used as liquid

fuel for diesel engines and gas turbines to generate electricity.

Bio oil is particularly attractive for co-firing because it can be relatively easy to handle and burn than solid fuel and is cheaper to transport and store. In addition, bio oil is also

a vital source for a wide range of organic compounds and specialty chemicals.

Syngas is a mixture of energy-rich gases (combustible constituents include carbon monoxide, hydrogen, methane and a broad range of other VOCs). The net calorific value (NCV)

of syngas is between 10 and 20MJ/Nm?3. Syngas is cleaned to remove particulates, hydrocarbons, and soluble matter, and then combusted to generate electricity.

Diesel engines, gas turbines, steam turbines and boilers can be used directly to generate electricity and heat in CHP systems using syngas and pyrolysis oil. Syngas may also be

used as a basic chemical in petrochemical and refining industries.

The solid residue from MSW pyrolysis, called char, is a combination of non-combustible materials and carbon. Char is almost pure carbon and can be used in the manufacture of

activated carbon filtration media (for water treatment applications) or as an agricultural soil amendment.
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About Salman Zafar

Salman Zafar is the CEO of BioEnergy Consult, and an international consultant, advisor and trainer with expertise in waste management,
biomass energy, waste-to-energy, environment protection and resource conservation. His geographical areas of focus include Asia, Africa and
the Middle East. Salman has successfully accomplished a wide range of projects in the areas of biogas technology, biomass energy, waste-to-
energy, recycling and waste management. Salman has participated in numerous national and international conferences all over the world. He
is a prolific environmental journalist, and has authored more than 300 articles in reputed journals, magazines and websites. In addition, he is
proactively engaged in creating mass awareness on renewable energy, waste management and environmental sustainability through his blogs
and portals. Salman can be reached at salman@bioenergyconsult.com or salman@cleantechloops.com.

View all posts by Salman Zafar —

Privacy & Cookies Policy I


https://www.bioenergyconsult.com/author/salman/
https://www.bioenergyconsult.com/biomass-gasification/
https://www.bioenergyconsult.com/electricity-from-municipal-solid-waste/
https://www.bioenergyconsult.com/charcoal-briquette-middle-east/
https://www.bioenergyconsult.com/pyrolysis-of-municipal-waste/?share=facebook&nb=1
https://www.bioenergyconsult.com/pyrolysis-of-municipal-waste/?share=twitter&nb=1
https://www.bioenergyconsult.com/pyrolysis-of-municipal-waste/?share=email&nb=1
https://www.bioenergyconsult.com/pyrolysis-of-municipal-waste/?share=tumblr&nb=1
https://www.bioenergyconsult.com/pyrolysis-of-municipal-waste/?share=jetpack-whatsapp&nb=1
https://www.bioenergyconsult.com/pyrolysis-of-municipal-waste/?share=linkedin&nb=1
https://www.bioenergyconsult.com/pyrolysis-of-municipal-waste/?share=telegram&nb=1
https://www.bioenergyconsult.com/pyrolysis-of-municipal-waste/?share=reddit&nb=1
https://www.bioenergyconsult.com/pyrolysis-of-municipal-waste/?share=pinterest&nb=1
https://www.bioenergyconsult.com/pyrolysis-of-municipal-waste/?share=skype&nb=1
https://www.bioenergyconsult.com/pyrolysis-of-municipal-waste/?share=pocket&nb=1
https://en.gravatar.com/wteconsult
https://www.bioenergyconsult.com/biomass-pyrolysis/
https://www.bioenergyconsult.com/biomass-pyrolysis/
https://www.bioenergyconsult.com/comparison-of-different-waste-to-energy-processes/
https://www.bioenergyconsult.com/comparison-of-different-waste-to-energy-processes/
https://www.bioenergyconsult.com/a-glance-at-biomass-energy-technologies/
https://www.bioenergyconsult.com/a-glance-at-biomass-energy-technologies/
https://googleads.g.doubleclick.net/aclk?sa=l&ai=CMTDctutHYLGHCOHI7wKvgZiICvzTv6xhg7uY66UNwI23ARABILfWgwxgya6Mh8yjwBegAZHw2NoByAEBqAMByAPDBKoE6QFP0PVSrZt1GmUVBdVRRO6iqIe7KkrRk5x1zXUQv12mUqirWMw5aNZ2m5TBIv1ymbkiFCxGCVQw0ML2eLACm9ZJNKJPpehuZf6n5air4ZLdIJkS2QxcP1XsK1cl5a7JedQZ8n7qbe8PboSEENf4gpKf8k6NCyvxvaJ8R6HcYopmNSD6Nfu_gphXQ8PRJH1Hm5rDqqN12_X2cz08ENYIjgdkwyQ-n8ZfEBMt3QPU2GQ4a84SickYRyApLcY15dvYeMo4N0pA-MYFyBdgOAEAmgZckGb7AWEVcNdYzfTXVx556Okv0jpDBKgcG8AEnNjTirgDoAZRgAfXj6elAqgH1ckbqAfw2RuoB_LZG6gHjs4bqAeT2BuoB7oGqAfulrECqAemvhuoB-zVG6gH89EbqAfs1RuoB5bYG9gHAdIIBwiAYRABGB6xCZaUdltFiMU0gAoBmAsByAsBuAwB2BMC&ae=1&num=1&sig=AOD64_2qcJik7X2FfQlZ4YyzR7gkXMmNOA&client=ca-pub-6305686289090379&nb=0&adurl=https://www.cleaningguys.com/haz-non-haz-waste-services/%3Futm_source%3Dgoogle%26utm_medium%3Dcpc%26utm_campaign%3D%26utm_adgroup%3D%26utm_matchtype%3D%26utm_keyword%3D%26gclid%3DEAIaIQobChMIsbqv45ak7wIVYeRbCh2vAAahEAEYASAAEgIhJ_D_BwE
https://googleads.g.doubleclick.net/aclk?sa=l&ai=CMTDctutHYLGHCOHI7wKvgZiICvzTv6xhg7uY66UNwI23ARABILfWgwxgya6Mh8yjwBegAZHw2NoByAEBqAMByAPDBKoE6QFP0PVSrZt1GmUVBdVRRO6iqIe7KkrRk5x1zXUQv12mUqirWMw5aNZ2m5TBIv1ymbkiFCxGCVQw0ML2eLACm9ZJNKJPpehuZf6n5air4ZLdIJkS2QxcP1XsK1cl5a7JedQZ8n7qbe8PboSEENf4gpKf8k6NCyvxvaJ8R6HcYopmNSD6Nfu_gphXQ8PRJH1Hm5rDqqN12_X2cz08ENYIjgdkwyQ-n8ZfEBMt3QPU2GQ4a84SickYRyApLcY15dvYeMo4N0pA-MYFyBdgOAEAmgZckGb7AWEVcNdYzfTXVx556Okv0jpDBKgcG8AEnNjTirgDoAZRgAfXj6elAqgH1ckbqAfw2RuoB_LZG6gHjs4bqAeT2BuoB7oGqAfulrECqAemvhuoB-zVG6gH89EbqAfs1RuoB5bYG9gHAdIIBwiAYRABGB6xCZaUdltFiMU0gAoBmAsByAsBuAwB2BMC&ae=1&num=1&sig=AOD64_2qcJik7X2FfQlZ4YyzR7gkXMmNOA&client=ca-pub-6305686289090379&nb=0&adurl=https://www.cleaningguys.com/haz-non-haz-waste-services/%3Futm_source%3Dgoogle%26utm_medium%3Dcpc%26utm_campaign%3D%26utm_adgroup%3D%26utm_matchtype%3D%26utm_keyword%3D%26gclid%3DEAIaIQobChMIsbqv45ak7wIVYeRbCh2vAAahEAEYASAAEgIhJ_D_BwE
https://googleads.g.doubleclick.net/aclk?sa=l&ai=CMTDctutHYLGHCOHI7wKvgZiICvzTv6xhg7uY66UNwI23ARABILfWgwxgya6Mh8yjwBegAZHw2NoByAEBqAMByAPDBKoE6QFP0PVSrZt1GmUVBdVRRO6iqIe7KkrRk5x1zXUQv12mUqirWMw5aNZ2m5TBIv1ymbkiFCxGCVQw0ML2eLACm9ZJNKJPpehuZf6n5air4ZLdIJkS2QxcP1XsK1cl5a7JedQZ8n7qbe8PboSEENf4gpKf8k6NCyvxvaJ8R6HcYopmNSD6Nfu_gphXQ8PRJH1Hm5rDqqN12_X2cz08ENYIjgdkwyQ-n8ZfEBMt3QPU2GQ4a84SickYRyApLcY15dvYeMo4N0pA-MYFyBdgOAEAmgZckGb7AWEVcNdYzfTXVx556Okv0jpDBKgcG8AEnNjTirgDoAZRgAfXj6elAqgH1ckbqAfw2RuoB_LZG6gHjs4bqAeT2BuoB7oGqAfulrECqAemvhuoB-zVG6gH89EbqAfs1RuoB5bYG9gHAdIIBwiAYRABGB6xCZaUdltFiMU0gAoBmAsByAsBuAwB2BMC&ae=1&num=1&sig=AOD64_2qcJik7X2FfQlZ4YyzR7gkXMmNOA&client=ca-pub-6305686289090379&nb=7&adurl=https://www.cleaningguys.com/haz-non-haz-waste-services/%3Futm_source%3Dgoogle%26utm_medium%3Dcpc%26utm_campaign%3D%26utm_adgroup%3D%26utm_matchtype%3D%26utm_keyword%3D%26gclid%3DEAIaIQobChMIsbqv45ak7wIVYeRbCh2vAAahEAEYASAAEgIhJ_D_BwE
https://googleads.g.doubleclick.net/aclk?sa=l&ai=CMTDctutHYLGHCOHI7wKvgZiICvzTv6xhg7uY66UNwI23ARABILfWgwxgya6Mh8yjwBegAZHw2NoByAEBqAMByAPDBKoE6QFP0PVSrZt1GmUVBdVRRO6iqIe7KkrRk5x1zXUQv12mUqirWMw5aNZ2m5TBIv1ymbkiFCxGCVQw0ML2eLACm9ZJNKJPpehuZf6n5air4ZLdIJkS2QxcP1XsK1cl5a7JedQZ8n7qbe8PboSEENf4gpKf8k6NCyvxvaJ8R6HcYopmNSD6Nfu_gphXQ8PRJH1Hm5rDqqN12_X2cz08ENYIjgdkwyQ-n8ZfEBMt3QPU2GQ4a84SickYRyApLcY15dvYeMo4N0pA-MYFyBdgOAEAmgZckGb7AWEVcNdYzfTXVx556Okv0jpDBKgcG8AEnNjTirgDoAZRgAfXj6elAqgH1ckbqAfw2RuoB_LZG6gHjs4bqAeT2BuoB7oGqAfulrECqAemvhuoB-zVG6gH89EbqAfs1RuoB5bYG9gHAdIIBwiAYRABGB6xCZaUdltFiMU0gAoBmAsByAsBuAwB2BMC&ae=1&num=1&sig=AOD64_2qcJik7X2FfQlZ4YyzR7gkXMmNOA&client=ca-pub-6305686289090379&nb=1&adurl=https://www.cleaningguys.com/haz-non-haz-waste-services/%3Futm_source%3Dgoogle%26utm_medium%3Dcpc%26utm_campaign%3D%26utm_adgroup%3D%26utm_matchtype%3D%26utm_keyword%3D%26gclid%3DEAIaIQobChMIsbqv45ak7wIVYeRbCh2vAAahEAEYASAAEgIhJ_D_BwE
https://googleads.g.doubleclick.net/aclk?sa=l&ai=CMTDctutHYLGHCOHI7wKvgZiICvzTv6xhg7uY66UNwI23ARABILfWgwxgya6Mh8yjwBegAZHw2NoByAEBqAMByAPDBKoE6QFP0PVSrZt1GmUVBdVRRO6iqIe7KkrRk5x1zXUQv12mUqirWMw5aNZ2m5TBIv1ymbkiFCxGCVQw0ML2eLACm9ZJNKJPpehuZf6n5air4ZLdIJkS2QxcP1XsK1cl5a7JedQZ8n7qbe8PboSEENf4gpKf8k6NCyvxvaJ8R6HcYopmNSD6Nfu_gphXQ8PRJH1Hm5rDqqN12_X2cz08ENYIjgdkwyQ-n8ZfEBMt3QPU2GQ4a84SickYRyApLcY15dvYeMo4N0pA-MYFyBdgOAEAmgZckGb7AWEVcNdYzfTXVx556Okv0jpDBKgcG8AEnNjTirgDoAZRgAfXj6elAqgH1ckbqAfw2RuoB_LZG6gHjs4bqAeT2BuoB7oGqAfulrECqAemvhuoB-zVG6gH89EbqAfs1RuoB5bYG9gHAdIIBwiAYRABGB6xCZaUdltFiMU0gAoBmAsByAsBuAwB2BMC&ae=1&num=1&sig=AOD64_2qcJik7X2FfQlZ4YyzR7gkXMmNOA&client=ca-pub-6305686289090379&nb=8&adurl=https://www.cleaningguys.com/haz-non-haz-waste-services/%3Futm_source%3Dgoogle%26utm_medium%3Dcpc%26utm_campaign%3D%26utm_adgroup%3D%26utm_matchtype%3D%26utm_keyword%3D%26gclid%3DEAIaIQobChMIsbqv45ak7wIVYeRbCh2vAAahEAEYASAAEgIhJ_D_BwE

Tagged Applications of Syngas, Bio-oil, char, CHP, heat, MSW Pyrolysis, Municipal Wastes, Products from MSW Pyrolysis, pyrolysis, Pyrolysis of Municmes, What is
Pyrolysis Oil. Bookmark the permalink.

« Bioenergy Resources in MENA Countries How the Biofuel Industry is Growing in the US »

14 Responses to Pyrolysis of Municipal Wastes

Pal Herema April 29, 2015 at 10:35 pm

The description about this form of incineration - Pyrolysis - is noted and there is nothing new.

As with most advanced thermal treatment systems (such as this incineration-style option called pyrolysis) the article does not add any details as to the ultimate
issues that affect the Ultimate Client - the Public at Large and the Bank-Roller of these “so-called” advanced thermal treatment systems.

The article hides:-

1] the costs to treat the waste.

and

2] the problems over emissions and toxiicity of the residual products discharged into air and ground. Bearing in mind that there are no such things as “zero
emissions” in dry incineration processes (as pyrolysis is so regraded) that there will be toxic discharges as those Proscribed under the Stockholm Conventions for
POPs and under the UNFCCC edicts for another tranche .

For costs to treat as we now know that within 4 years at the most there will be No Gate Fees to Treat Waste and that by the end of this decade Costs for buying
Waste from municipal Sources are likely to be greater than $75-00/€65/£50-00 per tonne and that these will rise progressively thereafter to around $150/€130/£100
per tonne because the revenue streams derived from treating waste are already exorbitantly high [a waste to energies plant that treats 400,000 tonnes per year of
post-reclaimed organic material which incurs a capital cost of less than $175/€150/£110 Million will deliver a Return on Investment of less than 4 years - in North
Western Europe (and these are not incineration plants like the pyrolisis programme here we might add) there is no justification in business to build such a plant.
Even Anaerobic Digestion plants using a modified and super-advanced accelerated digestion system which can effect total digestion with 48 hours, can develop a
near equivalent ROI of just over 5 years.

The Public needs to know that that which is being portrayed here - incineration as pyrolysis is just not affordable and never was.

For the issues of toxic wastes then without a doubt the anaerobic digestion and similar processes that work within a freely wet arena are without a doubt streets
ahead of these dry incineration style pyrolysis plants as there are no gaseous emissions and there are no toxic releases to the atmosphere - ever. With regards to the
heinous claim that the residual char is free of toxins, that sounds to be far from real. Of course it will contain toxic products and these will be available and be able
to be leached from any “burial place” no matter how they are intrerred. Thus the residues as claimed will need certifications and interring in specialised land fill

style enclosed depositories for at least 200 years or until someone can clarify that the ionertness has been achieved.
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