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Highlights
· •
Research on sewage sludge management over fifty years is investigated.
· •
Research on land application dominates over time, but has declined recently.
· •
Concerns regarding contaminants stimulate research on resource extraction.
· •
Two-thirds of the studies have a narrow focus, excluding inseparable aspects.
· •
Research on resource extraction is lacking importance of economic and final disposal.
Abstract
Sewage sludge management is torn between a desire for pollution prevention and reuse of a valuable resource. Reconciling these interests in sustainable management is a challenge for researchers. This study focuses on how research on sewage sludge management practices has evolved and scrutinizes how this research is interlinked with concerns and societal issues such as contaminants, economic efficiency, and legislation. Based on published academic papers on sewage sludge management between 1971 and 2019, this study found four trends in research focused on sewage sludge management: a decreasing interest in disposal (landfilling and sea dumping), a dominant interest in land application, a growing interest in sewage sludge as product, and a stable interest in energy recovery. Research on disposal focuses on increasing sludge volumes, legislative changes, and economic challenges with an interest in waste co-treatment. Research on land application concerns nutrient use and contaminants, mainly heavy metals. Research on sewage sludge as a product focuses on the extraction of certain resources and less on use of sewage sludge specifically. Research on energy recovery of sewage sludge focuses on volume reduction rather than contaminants. Two-thirds of the papers are detailed studies aiming to improve single technologies and assessing single risks or benefits. As management of sewage sludge is multifaceted, the narrow focus resulting from detailed studies promotes some concerns while excluding others. Therefore, this study highlights potential gaps such as the combination of nutrient use and disposal and energy recovery and nutrient use.


[image: A close-up of a document

Description automatically generated]
image2.jpeg
& Literature search in Main categories:
—= Scopus:
- Keywords: - Contaminants with risk to

sewage sludge management;
biosolids management

environment or health
*+«p - Challenges other than

- Time periods: contaminants
1971-1990; 2000-2001; 129 :33;:0'3' use of sewage

2009-2010; 2018-2019 > - Improvement of technology

-» - Type of study
Each article assigned to 5 main-

994 relevant articles identified and 30 sub-categories

rchers' motivations and concerns

Analysis and evaluation

60%

Land application

R
&
A

Share of total papers in the
time period

20% Sludge as a product
Z
Energy recovery
° o
o o Disposal
19711990 20002001 20082010  2018-2019
Time period

Development of the four dominant mange-
ment practices over time.

Research focuses on mainly four
management practices




image1.gif
Environmental
Aan ogcment




