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Process description:
The following figure shows the simplified block diagram of the water treatment process through
the use of innovative bio-adsorbents, produced from olive pomace, for the arsenic removal:

The three main operations of the process are:

- Adsorption operation;
- Backwash operation;
- Energy production (evaluation).

The process developed for surface water treatment is aimed at the complete removal of arsenic.
This removal takes place through the use of innovative bio-adsorbents produced within the LIFE
BIOAs project, functionalized to be highly selective towards arsenic. These adsorbents are placed
inside a fixed bed filtration system, consisting of an adsorption column and a backwash column, in
which the water containing arsenic is percolated. The water fed to the filtration system by means
of special nozzles passes through the filter bed on which the arsenic is completely adsorbed. The
water leaving the filtration system is analyzed and sent to storage. The filtration operation
continues until the analyzed water is free of arsenic. When the concentration of arsenic leaving
the column is greater than the limit allowed by European regulations, the filter bed is replaced,
because it’s saturated with arsenic.
The exhausted adsorbents will be sent to a gasifier (external consultancy) to evaluate, through
the production of combustible gases (hydrogen and carbon monoxide), the amount of energy, in
the form of heat or electricity, that can be recovered from the adsorbents at the end of their life.
The filtration operation will be periodically interrupted to allow the reclassification of the
adsorbent bed through a backwash operation with water
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Production capacity:

❖ Batch time: 8 hours/day

❖ Treatment capacity: 2 m3/h of water

❖ Duration of the demonstration campaign: 320 days

❖Water treated during the demonstration campaign: 5000 m3

Basic & Detailed design of equipment and instrumentation:
After defining the operations to be performed and the treatment capacity of the prototype, it was
possible to define and design the most suitable equipment and instrumentation to carry out the
operations necessary for water treatment with the aim of removing arsenic below the maximum
levels admissible by European legislation.
The designed filtration system consists of two fixed bed columns sized to treat 2 m3/h for each
filter.
The columns are structured to ensure both series and parallel operation. Parallel operation is
necessary to allow continuous treatment over 24 hours a day, where one column works in the
water treatment phase and the other in the backwash phase (operation necessary to clean and
reclassify the adsorbent bed), operation in series, on the other hand, makes it possible to exploit
the adsorbent beds of both columns with the aim of varying the contact times necessary to purify
all the water from arsenic.
The geometry of the filter is such as to guarantee a contact time between water and adsorbent of
about 10-15 minutes which, based on the preliminary results obtained from the tests carried out
on a laboratory scale, it was considered to be sufficient time to remove the arsenic from water, a
value, moreover, in line with the characteristics of GFH (granular iron hydroxides) that are
currently used for this purpose.
The water treatment columns will be equipped with two manholes that will be used for loading
and unloading the adsorbents..

Plant layout:
Following the detailed design of the equipment, it was possible to create a layout of the
prototype, which will be skidded on an easily transportable metal structure, so as to facilitate the
movement of the prototype to different sites on which this technology will be tested.
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Basic & Detailed process design book:
As an output of this activity, the detailed process design book was produced. This book contains
the following sections:

- General process document: which contains a detailed description of the process and a
document which describes the basis of design.

- Process Flow Diagrams and Heat & Material balance: where the process diagrams and the
material and energy balance are reported.

- Piping and instrumentation Diagram: which shows the detailed piping and instrumentation
diagrams.

- Process summaries: In which are reported the consumption of utilities, the list of electrical
loads, the list of fluids present in the process, the effluents data, the list of piping lines, the
control philosophy with the cause and effect diagram, process instrumentation specifications
and a preliminary cost analysis (CAPEX and OPEX).

- Process Data Sheet of major equipment: which contains the datasheets of all the equipment
that make up the prototype.

Thanks to the information contained in this book, it will be possible to proceed with the purchase
of the equipment and the construction of the prototype

Operative manual:
Another output obtained from this activity is the prototype operations manual. This is the manual
which contains all the procedures that the operator must follow to guarantee the correct
functioning of the prototype, both from a process and safety point of view.


