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(Advancedrl echnologies foWAter ResourceM anagement)

Project 3.7
Next generation autonomous analytical platformgéonote

environmental monitoring:

Microfluidic platforms incorporating stimulus res@wve materials
for water quality
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Stimuli responsive materials

» Materials that change their properties (shapajmel colour,
stiffness, conductivity etc.)

e Stimuli includes:
o Light
» Electric current
e Heat
* Magnetic field
* Presence of certain chemicals

 Potential for use as valves and pumps in anahftizaic
chips ONCSR
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The combination of ionogels & stimuli responive madrials
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Benito-Lopez, Fet al. Lab on a Chip 2010, 10, 195.
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/\ Drying /\

1600 12mm

\/ Soaking(l—lz\é)

[Ps 6 61J[DCA] - pNIPAM ionogels:

* Do not dry out completely — remain flexible
* Do not leach in water — hydrophobic IL contained
* Retain pNIPAM’s LCST properties @ NCSR
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Tuning the flexibility of ionogels with IL anions
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Curing characteristics of ionogels with different L anions
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Another non-invasive stimulus
Magnetic field
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Linking the inorganic Fe;O, with the ionogel network
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Linking the inorganic Fe;O, with the ionogel network

Bare particles
VS
Coated particles
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Preliminary results — the particles iy <anrecr

TEM picture of the magnetic nanoparticles coated it
MPTMS (left) & ATMS (right)

Left: bare FeO, in acetone
Right: MPTMS coated FgO, in acetone

X1300007 12.08.2011} {13:57:59 Uhr

Table 1. Dynamic light scattering analysis of
functionalised nanoparticles. Their sizes and size
distributions.

MPTMS@F,0, | ATMS@Fe,0,

DLS intensity
peak [nm]

PDI [nm] 108 70

261 172
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[P6,6,6,14][DCA] - pNIPAM ionogels polymerised with:

Left: bare FeO, Middle: MPTMS coated FgO, Right: ATMS coated FgO,

(20%wt in all)
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: _+Spektrum 1

%pektrum 2

100um ! Elektronenbild 1 ! 100um ! Elektronenbild 1

[Ps661d[DCA] - pNIPAM ionogel polymerised with bare F©,
Left: 25%Fe 14%P
Right: 1%Fe, 27%P

Bare particles phase-separate in the final
material @ONCSR
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S EDX analysis

T

JSpektrum 3
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JSpek‘trum 2

100um ! Elektronenbild 1 : 100um ! Elekironenbild 1

[Ps 6.614[DCA] - pNIPAM ionogel polymerised with ATMS coatefée,O,
Left: 25%Fg 14%P
Right: 36%Fe 6%P

Coated particles do not phase separate
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Preliminary results — magnetic actuation of the polyer
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* Optimisation of the organosilicon coating process afjnetite

* Mechanical analysis (rheometry) to determine the
copolymerisation of particles

« Magnetic analysis of ionogels to determine their susméfy
to magnetic fields

 Integrating this composite material into microfl@idnanifolds
and demonstrating a working valve and a working pump

ONCSR
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®.Water resource management needs new technologiesfer monitoring

@ Smart - stimulus responsive materials can revolutionis@lsagrand analysis

@ lonogels — functional polymeric sponges filled withaafvolatile IL

@ Photo-actuated ionogels can work as low-power mugidift valves

@ ILs impact the ionogel’s curing and stiffness

@ Magnetic field is another very attractive, non-invasactuation method

@ Magnetic nanoparticles can be coated with polynmdel organosilicon groups
Increased ionogel durability

Increased compatibility between the polymer andotiméicles
Reversible bending in non-uniform magnetic fieldlsiawzectg NCSR
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