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Outcomes / Objectives

BRIEF DESCRIPTION OF CONTENT
Major conventional technologies and advanced industrial waste treatment technologies. Minimisation and reuse
as management strategies

OBJECTIVES

Have knowledge of the problems and main industrial waste management options and strategies.

OUTCOMES

1. Be able to categorise and assess the hazardousness of waste generated from industrial — and generally
anthropogenic — activities, in compliance with current legislation.

2. Be able to question, make decisions and provide a reasoned argument for the Best Available Technology(ies)
(BAT) from among the different technological options for the management of the main types of waste, using
sustainability criteria.

3. Be able to correctly use relevant bibliographical sources to obtain, understand (in both Spanish and English),
interpret and question new scientific-technical information related to waste management.

4. Be able to use appropriate terminology with rigour to express themselves in oral debates and in technical
reports in relation to waste management.

Syllabus

Unit 1 — Environmental problems of waste.
Introduction to the environmental problems of toxic and hazardous waste. Concept of waste. Legislation. Waste
generating activities. Management options. Characterisation. Categorisation criteria.

Unit 2 — Membrane-less separation technologies: Application to waste management.
Separation of solids. Separation of liquid effluent components.

Unit 3 — Membrane separation technologies: Application to waste management.
Microfiltration, ultrafiltration, nanofiltration and reverse osmosis. Permeation processes. Dialysis and
electrodialysis. Criteria for the selection of separation technology(ies) for waste management.

Unit 4 — Conventional chemical technologies: application to waste management.
Conventional technologies. Neutralisation. Precipitation. Coagulation and flocculation. Emulsion breaking.
Conventional physicochemical treatments.



Unit 5 — Non-conventional chemical technologies applicable to waste management and advanced technologies.
lon exchange. Electrochemical processes. Solvent extraction. Supercritical fluid extraction. Advanced oxidation.
Technologies for the transformation of organochlorine compounds.

Unit 6 - Incineration: Application to waste management.

Legislation. Waste characterisation prior to incineration. Variables affecting efficiency of the process.
Environmental problems of gaseous effluents, solid waste and wastewater generated during the incineration
process. Integrated industrial waste incineration management. Sustainability of incineration: environmental and
socio-economic assessment.

Unit 7 — Solidification/stabilisation technologies: Application to the inerting of toxic and hazardous waste.

Basic solidification/stabilisation operations. Solidification/stabilisation technologies. Intended use of inerted
products.

Unit 8 - Disposal and controlled storage: Application to toxic and hazardous waste management.

Legislation. Selecting a site. Waste acceptance criteria and procedures. Operation of a secure landfill. Leachate
and gas sealing and collection systems. Cell cover system. Secure landfill or cell post closure management.
Construction of secure toxic and hazardous waste cells in the Basque Country. Sustainability of waste controlled
confinement: environmental and socio-economic assessment.

Unit 9 — Minimisation and reuse: General waste-management strategies

Source reduction. Selection of raw materials. Changes to the manufacturing process. Alternative products.
Recovery, recycle and reuse. Criteria for selecting waste management options. Better Available Technologies
(BAT).

Methodology

Teaching Method

Face-to-Face Teaching Hours

Classroom Lab. Computer Clinical Industrial Field
. . : . Workshops .
practice practice sessions practice workshops practice

Lectures Seminars
36 12 12
Student Hours of Non Face-To-Face Activities

Classroom Lab. Computer Clinical Industrial Field

Lectures Seminars . . : . Workshops .
practice practice sessions practice workshops practice

36 36 18

Assessment System

General criteria

— Written essay exam

— Practical tasks (exercises, case studies or problems)
— Group assignments

— Presentation of assignments, reading...
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