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Membranes are a suitable low-energy
alternative for many applications.
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Membranes: Where?
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‘ ‘ Today, membranes are used to produce potable water by reverse
osmosis sea water desalination at bearable costs. Membranes are
key components in medical devices and in the separation of
molecular mixtures in the chemical and petrochemical industry
as well as in biotechnology and food processing.

From: Handbook of membrane separation, CRC press, 2015, 978-1-4665-5558-7
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Membranes reactors

reactants products

A Membrane Reactor is a multi-functional
chemical reactor that combines, in a single
unit, a reaction step and a separation step, =

(—
performed thanks to a membrane.

dynamic equilibrium

reactants products

* products

removal

4 A
=
5

—>
l
— |
I reactants products
separation
unit I
l
I

oL,

NEW dynamic equilibrium

reactive
unit

membrane

— reactor

R - EEEEEE

> 2



The gap
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Who are we?

A high-tech software company providing

WHO . .. . .. .
WE ARE modelling, optimisation, and digital solutions for
membrane and membrane reactor technology

OUR To help bring sustainable membrane technology to
MISSION industry via mathematical modelling and simulations

OUR To be a lighthouse for membrane & membrane reactor
VISION technology, connecting manufacturers and end-users.



Our modelling services
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A few examples

Study of hydrogen deblending from natural gas grid

using palladium-
based membranes

permeation model &
process design
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A few examples

Design of a membrane reactor for hydrogen
production from biogas

definition of reactor
] startup procedure

Titt):
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POWERING EVOLUTION

®* MACBETH
el I

Economic and Technological Hurdles

fluidized bed
membrane reactor
» mathematical

model

How to design and operate
the reactor?

Demonstration of MACBETH pilot for
100 kg/day of hydrogen from biogas in
ICI powering evolutions facilities
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MEMBRANE MODELLING in process design
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The most common Process Modelling
Software (Aspen, DWSIM, COCO, gpPrams, Pro/Il)
do not have blocks to model membrane
systems

...but NO tools for MEMBRANES or
MEMBRANE REACTORS

There are tools for DISTILLATION
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MEMBRANE MODELLING in process design ﬁ - .
E—— onnecting Fortran

X Connecting Excel

Several solutions have been models

attempted in academia and research
groups, and several membrane
models developed...

Dedicated software for
e each environment (e.g.
Aspen Custom Modeler)

‘ Connecting Matlab
P Integrating Python via

COM interface

each solutions has its own

'“ﬂ Creating in C++ CAPE-OPEN
@) advantages and drawbacks @ i } compatible custom models




MEMBRANE MODELLING in process industry

but...

Lack of SYNERGY and
COMPATIBILITY

Lot of
RE-INVENTING THE WHEEL
in academia

Several models NOT
EXPLOITED NOR VALORIZED




MODELTA software solution

we created a cloud LIBRARY of MODELS
&

we made it INTEGRABLE with commercial
process simulation software

Our Cloud Library

Our Block




Compatible and user-friendly

Once installed, you can DRAG AND DROP the
block from the library of your process modelling
software

RET >

[ >— GAs B |
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ModeltaCloudConnector -

Completely platform agnostic

Runs anywhere: your computer, your web browser, and as a plugin within
your process modelling software

<X COMPATIBLE WITH @aspentech
L >

Graphical user interface

No programming, high quality models
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MODELTA

Select Model

Model

Palladium v

Version

0.0.1 »

All models in one single block

Dunamically select specialized models
or customize a generic model as you go



What's in the cloud models library

Why the cloud?
* Virtually no limitations on hardware
capability (e.g. accelerators for higher
dimensional models and neural networks,

accessible on your work laptop)

 (Calculations / model implementations
completely platform agnostic

» Subscription model
* Instant (versioned) updates

» Exploit your models! transparent,
capable IP protection
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BASIC MEMBRANE PRQOCESS SUITE ‘

||
select your process

\ 4
Membrane PROCESS o
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(ultraf/ltrauon, microfiltration, nanofiltration, ?
pervaporation, gas separation, membrane

aisunaton) T
select your geometry

Y

(flat sheet, tubular, hollow fiber, spiral-wound)

‘ Module GEOMETRY

select your design

Feed [ ] Retent te
M O d U le D ES | G N fag, Yag, Yess Py Pa(2) fiac (L), Var (L), Vs, (L), Py
— . e
A

Pasld) e

(1D cross flow, co/counter-current) * vemes

710 (0), Ve, (0), Vs, (0), P

| |
find your MODEL ready!
\ 4

| ..set the parameters and run the simulation |




Upcoming model SUITES in the library

0>

BASIC MEMBRANE
PROCESS SUITE

WE MADE THE MODELS,
YOU SET THE
PARAMETERS

SOON COMING: SUITES WITH PERMEATION AND KINETIC MODELS FITTED USING SCIENTIFIC LITERATURE DATA

HYDROGEN SUITE

* Polumeric, ceramic, palladium
H. separation membranes

*  Membrane reactors for T
H. production

CO, SUITE
* Membranes for CO, capture and *  Wastewater treatment with
purification reverse 0smosis or membrane
* Modules geometry distillation
* KPIs calculations for CO, capture *  Desalination with RO or MD

&
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membrane temperature °K
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length x/L



Additional customization services
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ANY IN-HOUSE MEMBRANE MODELS?
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ANY IN-HOUSE MEMBRANE DATA
(e.g. fouling, polarization, transport)?

vk

We upload the

models
the
library

into
cloud

You find your

—_ customized models
available in the

block



Contact us! » MODELT
@ info@modelta.nl S
& www.modelta.nl

LinkedIN
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