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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through 
ISO technical committees. Each member body interested in a subject for which a technical committee 
has been established has the right to be represented on that committee. International organizations, 
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely 
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

The procedures used to develop this document and those intended for its further maintenance are described 
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types 
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the 
ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent 
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a) 
patent(s) which may be required to implement this document. However, implementers are cautioned that 
this may not represent the latest information, which may be obtained from the patent database available at 
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions 
related to conformity assessment, as well as information about ISO's adherence to the World Trade 
Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC  282, Water reuse, Subcommittee SC  4, 
Industrial water reuse.

A list of all parts in the ISO 21939 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Anaerobic treatment is a common part of industrial wastewater treatment, for example in the food industry. 
It is also commonly used in municipal wastewater systems as sludge stabilization, for example anaerobic 
digester (AD). Anaerobic digestion is a sequence of processes by which microorganisms break down 
biodegradable material in the absence of oxygen.

Anaerobic digestion is widely used as a source of renewable energy. The anaerobic digestion process has 
two main products: digested sludge and biogas, consisting of methane, carbon dioxide and traces of other 
contaminant gases.

The anaerobic treatment can be analysed for its energy consumption, like any other treatment process, 
using ISO 21939-1.[1] The energy consumption in AD is mainly used for mixing and heating systems.

However, anaerobic treatment also produces a potential energy resource, namely biogas, that can offset 
some or all of its energy consumption and in some cases end up energy positive. The excess energy can be 
utilized to produce electricity for other systems in the treatment plant, as indicated in ISO 21939-1,[1] such 
as aeration in aerobic processes, which can be the greatest consumers of energy in the plant.

In biological wastewater treatment, such as activated sludge treatment, a lot of energy is consumed for 
aeration systems such as blowers and aerators, which are needed to supply oxygen and mixing for the 
aerobic process.

To expand ISO 21939-1,[1] it is beneficial to account for the energy recovered and the net energy consumption 
as a basis for evaluation and comparison of biological treatment processes for reuse. It is also important to 
design and operate efficiency processes to produce and recover the highest amount of energy in order to use 
it as a source for the anaerobic digestion process and other uses, on site or outside the wastewater plant.

This document relies on the following concepts:

—	 Energy recovery is an operation encouraged in industrial wastewater treatment for reuse, mainly due 
to its net energy efficiency, which becomes significant and relevant with high concentrations of organic 
matter.

—	 One of the common ways to recover energy from industrial wastewater treatment is by using anaerobic 
digestion.

—	 The anaerobic digestion wastewater treatment is characterized by low energy consumption, as well as 
generation of biogas with a high calorific value.

—	 The biogas is often used as an energy source for generation of heat or electricity or a combination of both 
(combined heat and power generation).

—	 In addition, treated wastewater at high temperature is sometimes used for heating.

This document complements ISO 21939-1,[1] in which the energy consumption for the wastewater treatment 
process is quantified. Its purposes are:

—	 to account for energy production, where applicable, in order to obtain a net high energy value;

—	 to review different conditions and their influence on the biogas and methane yield;

—	 to outline possible uses of the biogas which have different actual energy production values;

—	 to define general principles for quantification and accounting for energy recovered and provide guidance 
on how to integrate these values with the energy consumption of ISO 21939-1;[1]

—	 to provide general guideline for efficient reuse of biogas for the consumption of relevant systems in 
industrial wastewater treatment plants, as discussed in ISO 21939-1.[1]
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