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A B S T R AC T

Capability of nanofi ltration membranes (NF) to remove pharmaceutical active compounds from 
wastewater streams was investigated. Sulfamethoxazole, diclofenac sodium, hydrochlorothia-
zide, 4-acetamidoantipyrine, nicotine and ranitinide hydrochloride were selected as model com-
pounds since they are widely produced as pharmaceutical agents. Two commercially available 
polyamide nanofi ltration membranes (NF-90 and NF-270 from Dow FilmTec) were tested. Solute 
retention by NF-90 membrane was very high in all cases (over 95%), whereas NF-270 retention 
systematically appeared lower ranging from 75% (nicotine) to 95% (ranitidine hydrochloride). 
Temporal evolution of fl ux decline was also investigated. The infl uence of physicochemical prop-
erties of both membrane and solutes on membrane performance was analyzed to explore the 
main solute-membrane interactions that determine the solute transfer across the membrane. The 
infl uence of operation pressure on NF-90 and NF-270 rejection was also studied.
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1. Introduction

Removal of pharmaceutically active compounds 
(PhACs) from household pharmaceuticals disposal was 
classifi ed as an important environmental issue (human 
health risk) due to their presence in aquatic environ-
ment. PhACs are continuously released to the envi-
ronment often from their original source via domestic 
wastewater effl uent, but also as partially metabolized 
forms via partial assimilation of them by humans and 
animals during therapeutic treatments. Different classes 
of pharmaceuticals such as antibiotics, analgesics, anti-
epileptic drugs, anti-rheumatics, beta blockers, chemo-
therapeutics and steroid hormones have been detected 

from domestic effl uents and water reuse plants within 
the concentration range of micrograms per litre [1,2]. 
Since most of the detected PhACs in the aquatic environ-
ment exhibit a low biological degradability, they could 
not be completely removed by means of conventional 
wastewater treatments. Reported removal rates of phar-
maceuticals in existing sewage treatment plants are, in 
general, approximately 40%–60% [3,4]. For this reason, 
it is crucial to improve the current technologies used in 
the wastewater treatment plants for elimination of sta-
ble refractory pharmaceuticals residues before entering 
into the aquatic environment.

In the last decade, membrane technology has been 
proposed as an attractive option for removal a wide 
variety of organic contaminants, including PhACs, 
from water [5–9]. Pressure-driven membrane processes, 
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