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O The Origin of lonic Liquids

1914

LNH3 N03

Ethylammonium Nitrate

- o) OE Gaillimh
S I - . == i : “ab NUI Galway



9D lonic Liquids

Common cations
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lonic Liquid Monomers
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Crosslinked Poly(lonic liquid)s
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Poly (lonic Liquid) Hydrogels
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The Salt-induced Response of
P.s-SPA Hydrogels

Work method:

The gels were swollen in deionized water

The response was recorded by changing the hydration
medium to 1% w/w NacCl solution, deionized water and
back to 1% w/w NaCl solution.

For each step, pictures were taken at a 20 second
interval.

The temperature was set at 20 °C.
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Temperature Responsive Poly(lonic Liquid)s e
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@ The Thermal Response of
P..-SPA Hydrogels

* Temperature Programme:
— From 20°Cto 70 °Cin 10 °C/min
-~ 10 minute isothermal step at 70 °C
— From 70°Cto 20 °Cin 13.33 °C/min
— 11 minute isothermal step at 20 °C
— This was repeated 2 times.
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Swelling-Reswelling Cycle
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C Microfluidic Chip Fabrication e
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Temperature-requlated Flow
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Shrinking and Swelling Kinetics
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Conclusions

« Thermo-responsive P,,,.-SPA hydrogels can be used as
temperature-operated valves in microfluidic devices.

« Further investigate the possibilities of using the P,,,.-SPA
hydrogels as flow regulators in microfluidic chips.
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Valve shrinking kinetics
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Where:

a. the maximum value of the curve
b. theintercept

c. theslope

d. the offset
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Rate constant calculation results
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The Salt-induced Response
P...-SPA Hydrogels

Work method:

The gels were swollen in deionized water

The response was recorded by changing the hydration
medium to 1% w/w NacCl solution, deionized water and
back to 1% w/w NaCl solution.

For each step, pictures were taken at a 20 second
interval.

The temperature was set at 20 °C.
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Salt Concentration Induced Shrinking
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The Thermal Response of
P...-SPA Hydrogels

* Temperature Programme:
— From 20°Cto 70 °Cin 10 "C/min
10 minute isothermal step at 70 °C
From 70°Cto 20 °Cin 13.33 °C/min
11 minute isothermal step at 20 °C
— This was repeated 2 times.
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Temperature-induced Shrinking Kinetics e
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@ Valve Shrinking Kinetics
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@ Valve Swelling Kinetics
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