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Abstract (English)

Tenneco, a world leader automotive company which aim is not only to fulfill product (shock
absorbers) demands but also to comply with environmental regulations. The following case
study is focus on wastewater reuse on an existing plant with planned expansion in the near
future (2020). The study is divided in two sections, one is based on a Zero Liquid Discharge
system which aim is, at its name implies, to reuse the water on productive processes such as
electroplating (chromium) and electro-coating; and a second study based on neutral pickling
wastewater which is a complex-wastewater-type and it requires further methodology to
determine its treatment.

Zero Liquid Discharge system design procedure is developed along this work and analyzed
based on a capital and operational expenditure. The design consists mainly on three-
treatment-step; physical-chemical, biological and polishing. Physical chemical treatment is
based on a chemical reaction and further precipitation of heavy metals, phosphates and some
sulfate. The pre-treated water is pumped to a membrane-bioreactor which principal function is
the removal of Chemical and Biological Oxygen demand and organic matter. And as a final
step comes the Polishing treatment which main mission is to lower conductivity and total
dissolved solids such as chlorides and sulfates by means of a Reverse Osmosis (RO). The
RO separates the water in two products: permeate that is treated wastewater free of minerals,
and retentate that is the rejection consisting mainly on a brine solution which is further treated
in an Evaporation unit to maximize the reuse water recovery and minimize concentrates
disposal which impacts beneficially the yearly operational costs. As a comparison design,
further concentration of concentrates can be directed to a crystallization unit which has the
greatest impact on yearly running costs of 0.6 Mio Euro in contrast to 2 Mio Euro for the normal
system described.

For Neutral Pickling wastewater treatment design, two processes were tested: Fenton process
and Evaporation system. Results on both systems were obtained and showed that Evaporation
is the adequate solution since all discharge limits parameters are in compliance within an
acceptable range, besides that the yearly operational costs are nearly 0.6 Mio Euro. Further
investigation to additionally implement a crystallization unit on the proposed concept have
shown benefits on yearly operational costs over 5 times less, with approx. 0.1 Mio Euro.

The results of this case study are satisfactory and aimed the goal to find the most suitable
concept solution for both systems: ZLD and neutral pickling wastewater treatment. In addition,
several recommendations for further studies and analyzes are being listed to improve the
proposed systems.



