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OBJECTIVES

optimize and validate continuous multiphase reactions
that involve solids or viscous phases in modular process
equipment, based on prior validation in the Iab

design, validate and demonstrate pilot-scale intensified
reactors that efficiently integrate modular flow technology

develop and implement efficient process control and
innovative automation strategies for modular, flexible
continuous plants with actuation by alternative energy
inputs

assess the sustainability and techno-economics of the

intensified processes compared to current industrial practice

evaluate the potential adaptability, exploitation and multi-
plication of the developed technologies in other industrial
processes and sectors

CONVENTIONAL PROCESSES:

500 years ago till now - Batch and CSTR
- Large reactors
+ Mechanical mixing
- Heat transfer by

conduction
- Limited process control

Low resource efficiency
Uncontrolled product quality

SIMPLI-DEMO

- Precise process control

N2

High resource efficiency
Controlled product quality

SIMPLI-DEMO PROJECT CONCEPT TIMELINE FROM LAB TO MARKET

Project start Project end

Demonstration of REX and
COBR for HEUR/LTA (WP4)

< Reactive extrusion > < Reactive crystallisation >

TRL7 Demonstration of REX and

b
by

HEUR NIPU Zeolite API| COBR for HMPE/NIPU/FAU/
synthesis synthesis synthesis synthesis MFI/API (WP4)
(COAT) (MGR) (ARK) (GEH)

o -

Development of REX (WP1) and
COBR (WP2) for HEUR/LTA

Sustainability & TEA (ARI)

Technology Exploitation (ARI)

Process modularity. REX, COBR, US, MW TRL6
(ICT, HWU, KUL, WU, NTUA, MU) Development of REX (WP1) and
COBR (WP2) for HMPE/NIPU/
FAU/MFI/API
\/ \/ Parametric validation of modular
TRLS concepts for HMPE/NIPU/FAU/MFI/

API (WP3)

Dissemination & Communication
and Management (TUDO, KUL)

Technology readiness levels (TRL)

TRL5 - technology validated in relevant environment

TRL6 - technology demonstrated in relevant environment,
industrial demonstration

TRL7 - technology system prototype demonstration

CASE STUDIES

At the core of the SIMPLI-DEMO project are the three case Polyurethane synthesis to form hydropho-
studies, serving as representatives for process classes of high bically modified ethoxylated urethanes ARKE/V\A COATEX
) ) ) ) ) (HEUR), with COATEX as the end user
importance in the chemical industry. The four representative

use cases will be validated in the relevant environment (TRLS)
and then demonstrated in the relevant (TRL6) and operational
(TRL7) industrial environment.

Synthesis of non-isocyanate based as
polyurethane {NIPU) with MEGARA as MEGARA RESINS'

end user

CASE STUDY 1 & 2

For the application area of reactive extrusion two case studies Zeolite (LTA/FAU/MFI) synthesis with ARKE/\\A COATEX
with different TRL are selected. ARKEMA as end user
CASESTUDY 3 & 4

For the application area of reactive crystallization, two other

case studies with different TRLs have been selected. Drug (API) synthesis with GE HEALTHCARE

as end user GE HealthCare





