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A B S T R AC T

Membrane biofouling represents an important drawback in full-scale water reclamation plants 
as it affects energy consumption, permeate productivity and even quality. Due to the high 
number of water-/membrane-/site-specifi c variables affecting membrane fouling and lifetime, 
cleaning and maintenance procedures need to be specifi cally designed for each application. 
Cleaning activities cannot directly be optimized onsite due to the necessity of ensuring a con-
stant and safe product water fl ow and quality. For this reason, cleaning optimization needs 
to be transposed from plant to lab. In this work, a Spanish wastewater reclamation plant was 
selected to optimize cleaning procedures. For this, a reverse osmosis element was sampled and 
submitted to several cleaning protocols at lab-scale. The infl uence of the basic cleaning agent 
nature, pH and presence of additives on cleaning effi ciency was studied. The optimal mem-
brane cleaning conditions were achieved with a NaOH solution at pH 12 containing 0.03% SDS. 
At these conditions, permeate fl ux after cleaning was two fold greater than fouled membrane 
permeate fl ux. In this work, lab-scale membrane cleaning tests have shown to be a successful 
tool to optimize cleaning activities for full-scale plants and understand the infl uence of clean-
ing variables on membranes restoring effi ciency.
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1. Introduction

Water is a natural resource that needs to be preserved 
to ensure future human life development. Nowadays, 
around 600 m3 of water per capita/year are abstracted 
worldwide [1]. Water consumption, together with the 
expected population increase and climate change, will 
sharply increase the number of people facing water 
scarcity problems in a near future [2]. Alternative sup-
ply options such as desalination, groundwater recharge, 
water reuse and rainwater harvesting are being more and 
more implemented in order to decrease natural water 

abstractions. Water reclamation is achieved through 
s everal treatment units installed after secondary treat-
ment, whose confi guration depends on many factors 
such as feed water quality, product water requirements 
and site area availability. Membrane technologies are 
being more and more selected to reclaim water as they 
are effi cient and robust technologies to meet stringent 
quality needs required for reuse [3,4].

Despite its high treatment effi ciency, membrane 
operation is strongly affected by fouling, which is usu-
ally the process bottleneck in terms of energy require-
ments, consumption of chemicals and water production. 
Mechanisms and compounds involved in fouling for-
mation need to be identifi ed and controlled to minimize 
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