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and pharmaceutical plants. We 
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R&D Projects

We participate in a large number of R&D projects that allow us to use new technologies or
substantially improve existing ones, seeking marketable developments in the different
sectors in which we work.

Currently, the main focus of the lines of research in which we participate is that of
sustainability and circular economy. We look for promising lines of research, but which
are at a low TRL and we apply our knowledge as an industrial integrator to try to bring
them to market.

Research and Development

We are currently working on two lines of development:

- Digital platforms for collecting process data from a wide variety of sources and
processing it to optimize those processes.

- Pilot plants for the recovery and valorization of various types of industrial waste or
side streams.
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PROCESS DESIGN CONDITIONS

Raw material: Wheat straw

Alkaline
pulping

Biomass
Conditioning

Bleaching
process

Biomass preparation before the reactor (for example, particle size 
reduction)

Refining

Process that uses alkaline chemicals to break down lignin and separate 
cellulose fibers from lignocellulosic biomass.

Elimination of  residual lignin and increases the brightness and purity of the pulp

Refining is used to mechanically treat cellulose fibers to adjust their 
morphology, enhance fibrillation, and optimize their performance for various 

applications 

The production of cellulose is composed of four main steps:



PULP DIGESTER

Uses: Alkaline pulping, bleaching treatment, washing steps.

❖ 50 L pulp digester was selected, ensuring gentle fiber treatment and
minimize fiber damage.

❖ Automatic temperature control: temperature sensor and heated jacket.

❖ Pressure: No active pressure control is required.

1. Graph source: Bosch Industrial Heat. Pressure and temperature - boiling curve of pure water in a pressure-temperature graph (saturated steam). Available  at: 
https://www.boiler-planning.com/en/technology/steam/pressure-and-temperature.html

❑ Safety features:

❑ Compliance with:
PED 2014/68/EU

Pressure gauge

Safety pressure relief system



❖Washing steps: monitoring removal of residual reagents
via conductivity, pH, or visual inspection.

❖Handling of solid material:

❑ Risk of foaming and clogging

❑ Reactor should be easily openable for
loading/unloading.

❑ Automatic operation when possible.

❖ Solid–liquid separation: Use of perforated
basket preferred over decantation.

PULP DIGESTER

❖Material selection: chemical compatibility charts.

2. Table source: Industrial Specialties Manufacturing (ISM). (2020). Chemical Compatibility Chart. https://cdn-aorpci1.actonsoftware.com/acton/cdna/30397/f-0004/1/24/chemical-compatibility-chart-from-ism.pdf



PULP DIGESTER

❖ Focus on automating unloading operation for safety

❖ Pressure release valve: automatic → opens at end of reaction

❖ Gaseous effluents condensed via heat exchanger

❖ Liquid discharge automatic valve→ intermediate tank

❖ Process control screen (HMI) for easy operation



DISC REFINER

Objective: Fibrillate and refine wheat straw pulp to achieve the desired fiber size and properties.

❖Washed pulp is diluted with water to a solids content of 2–8%.

❖ Feed cone equipped with a screw feeder to ensure continuous
pulp supply to the refiner.

❖ Centrifugal pump to recirculate the to the feed cone.

❖ Selection of disc geometry.

❖ The degree of refining is evaluated based on operating
parameters:

❑ Refining time

❑Disc gap (critical to control fiber properties)

❑ Rotation speed of the discs
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