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Conductivity of sea water=52.4 mS/cm
Conductivity of filtered sea water=49.6 mS/cm

NF membranes are not very effective; it should be
coupled with another method (e.g. NB pre-treatment).

Support frame of NF membranes was rather large
(6x6Mm?2x2mm).

A new metallic support frame of about 0.4x0.4x0.4mm?
IS developed and expected to give better results.






NB-generator

300- Generator

301 - porous material
302 - DC motor

303 - small pulley
304 - big pulley

305 - belt

306 - piston

307 - Filling Chamber



Nanobubble treatment of tap water shows a decrease in heavy metals, apart from those

contributing to the porous plug of the NB-generation.

A different pump to overtake this problem is under construction.
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AFM images for sea-water and for tap-water NF show different
mechanisms.




Direct Contact Membrane Distillation

» | iquid

Feed in
permeate out

membrane

Liquid
Feed out permeate in
-

- DCMD

L, |

Th s Jout

Membrane
module

Manometer

I Thermostat I

Manometer

Feed

Pump

MFC

a1 Membranes

Tb.p.oul

Thfin

Flowmeter

Heat
exchanger

Pt

Flowmeter

Permeate




Two different membranes were examined, coded as: 66.1-66.2 m
GKSS and 66.3-66.4 m GKSS.

Both membranes are impermeable to liquid water due to
hydrophobicity.

Membrane distillation shows that the first type of membrane gives
good result at pressure of about 1 bar and AT of about 30°C, while
second type of membrane needs more pressure (~6 bar) for the
same AT.

Conductivity between seawater and membrane distilled sea water,
was dropped from 70.9 to 61.1 mS/cm.



PIM-membranes: Penetration of tap and sea water
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ection

For clean
membranes
the craters are
about 50nm
and the bumps
~100nm.

~ After MD

craters are the
same but
bumps get
penetrated.



CLEAN
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AFM analysis shows that the MD process changes the surface of the PIM membranes .
Some craters and bumps are present before MD process, which are changed in after
MD.




Pilot Unit Schematic
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2nd German-Greek Workshop

01-June-2021 11:00-12:00 CET preparatory meeting or
10-June-2021 11:00-12:00 CET preparatory meeting

14-June-2021 12:00 pm upload of canvas template
18-June-2021 decision of oral presentation (5 min)

30-June-2021 08:00-12:15 main event
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* We need more time to complete the project.

= A good mixture of basic + applied Applications
* Good experience in experimental
development

Tools Sensors

Problem R&D Results Membrane for gas
SR * Membrane performance separation
* Knowledge
+ DATA

Users

. * Food industr
Solution Transfer Goals y

LI = Economical exploitation of projects is not
easy
* Further action is needed to reach this goal

German-Greek Workshop on Knowledge and Technology Transfer &
June 11-13, 2019 Athens, Greece i
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Transfer Basis

Value Proposition
Transfer Goals R&D Results Problem Users
Economical exploitation of projects is = Membrane Food Industry
not easy performance
Further action is needed to reach this = Knowledge Appl IC atlon
goal
DATA - Tools
Sensors
= Membrane for gas .
Transfer Channel IP Rights Sepektinn Solution Benefits
Team R Partners
We need more time to complete the project. esources
§ A good mixture of basic + applied
£ Good experience in experimental development
Competitors & Substitutes
Competition

SPONSOAED BY TvE

German-Greek Online-Workshop on Knowledge and Technology Transfer U P
and Research
June 30, 2021



* Thank you for your attention
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