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A B S T R AC T

The aquifer of the Tula Valley in Mexico is recharged by the infi ltration of wastewater used for 
agricultural irrigation. This aquifer is considered to be a possible source of water for Mexico 
City, and although, in general, the water is good quality it still contains hardness and specifi c 
emerging pollutants. This research aims to identify a suitable treatment process based on mem-
brane nanofi ltration as it is a proven technology. Four nanofi ltration membranes were compared 
using the critical fl ux concept in order to select the two that produced the largest amount of per-
meate. Membrane fouling was assessed by investigating the deposition of calcium using SEM 
images. To control hardness scaling, pretreatment with 150% of lime was employed. Finally, one 
membrane was selected based on its capability to remove carbamazepine, bisphenol A, triclo-
san, butilbenzylphthalate, and 4-nonylphenol. The selected membrane was operated at 800 kPa, 
producing 87.30 l m−2 h−1.
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1. Introduction

In Mexico, the reuse of domestic wastewater for agri-
cultural irrigation is a common practice, resulting in the 
fi nal disposal of wastewater to the soil. This practice 
started in the late eighteenth century, when all of the 
wastewater from Mexico City began to be sent to the 
Tula Valley. In 1920, an irrigation district was built in 
this valley, which over time became the largest area in 
the world using untreated wastewater for irrigation. As 
a result of wastewater infi ltration, an important aquifer 

has been formed, which is now a possible future source 
of water for Mexico City. The over-recharge of this aqui-
fer has lead to the upwelling of springs, such as the 
“Cerro Colorado” spring which, alone, produces 600 l s−1 
(51,840 m3 d−1). However, previous studies by Gibson 
et al. showed that, due to its origin, this water contains 
emerging contaminants (ECs); this increases the need 
to defi ne a treatment process that ensures the removal 
of these pollutants [1]. The pre-selected treatment was 
nanofi ltration, based on studies by Aguilar et al. [2]. This 
is a suitable process as it produces high quality perme-
ate, removes natural organic matter (NOM), and retains 
compounds with a similar molecular weight to most of 
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