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ASYMMETRIC POLYELECTROLYTES MULTILAYERS AS
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ROLE OF POLYELECTROLYTES IN MEMBRANES FABRICATION
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Durmaz, E. N. et al , Applied Polymer Materials 2021, 3, 4347.
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Membrane Nanotechnology
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Membrane Nanotechnology
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POLYELECTROLYTE MULTILAYERS ON HOLLOW FIBER MEMBRANES

Why Multilayers?

e Control
o) Choice of Polyelectrolytes
0 Salt concentration during coating
0 pH during coating
0 Number of Layers

e Very Thin (but stable) Layers
O 10-100nm

e Easy incorporation of nanoparticles, proteins, vesicles etc
* Easy to prepare
O Both on flat sheet as on hollow fiber geometry
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CONTROLLING PEM PROPERTIES

Chart 1. Intrinsic vs Extrinsic Charge Compensation
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Schlenoff et al., JACS 1998
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POLYELECTROLYTE MULTILAYERS ON HOLLOW FIBER MEMBRANES
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MICROPOLLUTANTS

 Medicines
 Pesticides
» Plasticizers

 Hormones and hormone-disruptive
compounds
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Tubantia

MICROPOLLUTANTS k.

Binnenland Buitenland Politieck Economie Show Podcast Gezond Bizar Wetens:«

 Medicines
» Pesticides |

ITRETHIN

 Plasticizers

 Hormones and hormone-disruptive
compounds

'190 ton medicijnresten gevonden in
Nederlands oppervlaktewater'

Een riskante hoeveelheid medicijnresten is de afgelopen jaren in het Nederlandse
oppervilaktewater terechtgekomen. Het gaat om ongeveer 190 ton per jaar aan

1 90 tO n Of m e d I CI n al WaSte fO U n d voorgeschreven medicijnen, zegt het Rijksinstituut voor Volksgezondheid en Milieu

in the Dutch surface water!!! T
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MICROPOLLUTANT MIX
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Atrazine, MW 216
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Sulfamethoxazole, MW 253
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ASYMMETRIC POLYELECTROLYTE MULTILAYERS

|

Thin dense layer: defects,
low retention
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REMOVAL OF MICRO-POLLUTANTS
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[2] te Brinke, E. et al , Applied Materials Today 2020, 18, 100471.

UNIVERSITY OF TWENTE.



,b(l
0*? & s
F® @& S
AR @ﬁ {@Q
LITERATURE STUDIES ¢ © o W O A thisstudy—symmetric
¢ @ ] A this study — asymmetric
+ @ & B O A commercial membranes
100 @ A O a 2 A /\
O? ® A L g ]
¢ © '
om o ™
Q °® o
o . ©
80 3 o o o*
= o A
= o
E * . O
=
.,'_I'_f’.'n: o 60 *
. support E < .
= n
I dense PEM © o
= .
=CI 40
I open PEM =
E .D Fy
= *
20 o
=y . : O
. ' O *
Open layer + thin dense layer: o
high permeability and retention 0
10 20

UNIVERSITY OF TWENTE.

Water permeability (Lm~h=bar?)
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LITERATURE STUDIES
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VERSATILITY, LOW OR HIGH SALT RETENTION ON DEMAND
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A NEW PROCESS FOR WASTEWATER TREATMENT

Water
Salts

Micropollutants
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A NEW PROCESS FOR WASTEWATER TREATMENT

Membrane | Water
Salts

Micropollutants ¥
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Pilot Scale

van medicijnr
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