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OF CHEMICAL AND BIOCHEMICAL UNIT OPERATIONS
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Summary

At this time, many wastes are exploited through processegitihnot really consider applications potentially morefipable. Such wastes contain reusable
components, such astrogen, phosphorusandpotassium whereadeavy metalsmay also be considered. Their composition depends on inpterials,
and considerable heterogeneities must be highlighBmvage sludgés usually exploited as a fertilizer in agriculture, in egyeproduction or in the field of
construction. The main application ofanure is agriculture, although considerable amounts of nutsiang¢ lost and cause pollutioDigestateis also used
in agriculture, but other alternatives have been propasech as combustion. The use of waste in agriculture muséecespany legal constraints. Another
problematic point is the concentration of heavy metals ihédund in those wastes. Consequently, recovery of nugiand trace elements may be a key
solution. Chemical and biochemical engineering proposeymeit operations (mechanical operations on fluids, solidass and heat transfers, chemidal
reactions, etc.) that may be used to reach an efficient ezggueld of capital nutrients and trace elements. Here, mp@se a methodology which consisjs
in considering the unit operations separately with theinamput and output flows, energy and heat consumption, tnwest, etc. and combining them t
simulate industrial processes. The element concentsmatiom their forms will also be considered using a classifinamatrix. Combinations of unit
operations will lead to reliable processes that should Ipéiepon an industrial scale. This work is supported byB@Refine Project,a European project
in which various member states focus on recovery of inoggfriom organic waste streams. We gratefully acknowledgdNITERREG VB NWE
programme, which financed tiBioRefine Project(ref. 320J-BIOREFINE).

Sewage sludge, digestate and animal wastes contaip The industrial processes are applied to recover
many interesting components nutrients and MTE from wastes
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Unit operations are combined to create processes,
taking important parameters into account

The partners of the BioRefine Project

[ Unit operations )
Mixing, grinding, screening, crystallization, precipitation,
chemical reaction, fermentation, membranetechniques, é:—“““ “
\__leaching, liquid extraction, centrifugation, heat transfers, etc. UN'T;ERNS'PEIT UNIVERSITY OF LEEDS
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