
Desalination and Water Treatment
www.deswater.com
1944-3994 / 1944-3986 © 2009 Desalination Publications.  All rights reserved.
doi: 10.5004/dwt.2009.662

6 (2009) 160–168
	 June

* Corresponding author.

Presented at the conference on Membranes in Drinking Water Production and Wastewater Treatment,
20–22 October 2008, Toulouse, France.

Feasibility evaluation for the industrial reuse of wastewater with moderate
chloride concentration in central Italy

Iannelli Renato*, Patrizi Enrico, Giraldi David
Department of Civil Engineering, University of Pisa, Via Gabba 22, 56122, Pisa (PI), Italy
Tel. +33 050 2217718; Fax +33 050 2217730; email: r.iannelli@ing.unipi.it

Received 15 September 2008; Accepted 30 April 2009

abstract
The herein presented case study deals with a technical-economic evaluation of industrial reuse of 
wastewater from an industrial district in Lazio region (central Italy). The wastewater is presently 
collected in a traditional activated sludge plant and disposed into a natural stream. The treated 
wastewater contains a typical chloride concentration ranging from 200 to 500 mg/L which largely 
complies with Italian standards for surface water disposal (1200 mg/L) but poses problems for its 
reuse inside the same industrial district. This study evaluated the optimal chloride level required 
for its reuse by an analysis of the users, and led to a preliminary design of three possible options 
of a finishing stage allowing the reuse in a closed loop inside the district itself. They include two 
options of flocculation, flotation, disinfection and reverse osmosis (RO) with different capacities, 
both satisfying the planned water request thanks to a larger storage in the solution with the smaller 
plant. The third solution replaces the RO stage with the blending of supplementary flow from 
groundwater wells in order to reach the required concentration by simple dilution. The two RO 
solutions pursue the goal of a partial reuse so as to obtain low brine concentration achieving the 
compliance with the discharge standard in internal surface water, with significant cost savings. 
Although the dilution solution turned out to be the cheapest at present Italian costs, the RO solution 
with the smaller plant scored also a moderate water unitary cost, which turned out to be lower than 
that of drinking water distributed in the same area. Notwithstanding, the cost is still higher than 
that of mere pumping paid by industrial users presently exploiting groundwater. These results 
demonstrate that a correct financial policy is required to allow an equilibrate development of the 
exploitation of reused water.
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