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Process description:
The following figure shows a simplified block flow diagram of the process for the production of
innovative bio-adsorbents for arsenic removal from drinking water, using olive pomace as raw
material:

The three main sections of the process are:

- Hydrothermal carbonization;
- Collection and drying;
- Granulation and activation.

In the first section the olive pomace is converted, through an innovative hydrothermal
carbonization (HTC) treatment, into a particular hydrochar in which a metal, active in the
adsorption of arsenic, is dispersed. The hydrochar produced is suspended inside a solution rich in
salts and organic compounds. This suspension is treated in the second section of the process,
where the solid is recovered from the hydrothermal carbonization solution through a suitable
filtration system and dried to remove all residual moisture. The dry solid is fed to the third section
of the process, where it’s granulated thanks to the use of a suitable binder and then activated
through a high temperature process to guarantee a greater active surface for the arsenic
adsorption.

Material balance:
This diagram shows the overall balance of the BIOAs process:
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Production capacity:

❖ Batch time: 2 days

❖ Batch production capacity: 13 kg of bio-adsorbents

❖ Duration of the demonstration campaign: 280 days

❖ Bio-adsorbents necessary to support the demonstration campaign of water treatment: 1525 kg

Basic & Detailed design of equipment and instrumentation:
After defining the operations to be performed and the production capacity of the prototype, it
was possible to define and design the most suitable equipment and instrumentation to carry out
the operations necessary to obtain the product of interest.
The hydrothermal carbonization section will consist of a hydrothermal carbonization reactor,
capable of working at high temperatures and pressures, and of the reagent storage and dosage
packages, with associated instrumentation necessary for process control and for prototype,
personnel and environment safety.
The collection and drying section is composed of a filtration system necessary to separate the
hydrochar from the hydrothermal carbonization solution and an oven in which to carry out the
drying of the wet hydrochar.
The last, the granulation and activation section, is composed of a mixer-granulator where the size
of the solid is increased up to the typical size of a granular activated carbon through the use of a
suitable binder, which is prepared and stored inside a dosing system suitably connected to the
granulator and finally an activation oven, equipped with an afterburner for the off-gas treatment.

Plant layout:
Following the detailed design of the equipment, it was possible to make a layout of the
prototype, which will be housed inside a standard container of 12m, which will be positioned on
the technological platform of the Eco Recycling company.
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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 and chemicals, the list
of electrical loads, the list of fluids present in the process, the data on the effluents, 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.


