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Introduction Reactivity of plasma-generated species
NOW OUR AIM *OH exposure to a library of surface-

« Currently, detecting radicals is complex, cumbersome

and expensive FUNCTIONALISING bound organic molecules

« Only a few labs worldwide can detect radicals.

Glass slides were functionalised with a library of organic molecules.
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Most molecules gave a similar rate of decay upon exposure to -OH radicals. Only the perfluoro alkane chains

i‘éf:czl?eg(;??arzfelgst\évgﬁ szjf]%égsprz\r”grenzu rther quantitative and qualitative information about the gave a slower rate of decay. C-F bonds are unreactive towards -OH radicals, so the decay of the perfluorinated
P ' derivative is likely due to the reaction with the underlying C-H bonds.
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oH methane sulfonic acid (0.05 mM) adjacent chains by the ROO" which forms following hydroxyl radical attack (autoxidation).

The reasons for the high reactivity of the phenyl derivative is not clear.
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| 0000 a F atom.
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normal atmospheric conditions.
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J As the -:OH radical approaches an H atom
of the alkane, it undergoes hydrogen
abstraction to form a H,O molecule.

*‘OH generation via plasma

Atmospheric pressure plasma jet (APPJ) has

been used to generate reactive species. -0.40 - The DFT results show the reaction is
f | | exothermic with an energy gain of about

0.70 eV. Moreover, the energy barrier of

The generation of ‘OH occurs through several
the reaction is small (less than 0.10 eV).

processes including:
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H + 4,0, 3 OH + H;0 ’ : Monitoring the reaction of ‘OH with alkane
H+ HO, - 20H e SAMs using fluorescence spectroscopy

The. ben.efit of using plasma is that rea:qonable Pyrenemethylamine was used to bind specifically to aldehyde or ketone groups after alkane chains
estimations can be made for the density of had been exposed to plasma.

atomic O and OH radicals being produced and a ~
/\M;\ 1-pyrenemethylamine hydrochloride (1 mM)

relatively high OH concentration can be
N/\ He/H,0/0, plasma triethylamine (1 mM)
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achieved in the gas phase.
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Afterglow
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alkane SAM Pyrene monomer emission at approx.

390 nm confirms the presence of
carbonyl groups after alkane chains
have been exposed to plasma.
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« Used a1-D GlobalKin model
to simulate the formation of
reactive species in the
afterglow of the plasma jet
(position 3-5 cm).

This technique will be used to quantify
the oxygen-containing functional
groups after exposure to plasma and will
be used to complement the kinetics

. study with contact angle analysis.
Shows the density of OH Different linkers will be used to bind
and atomic O reaching our fluorophores to other functional groups

glass slides is approximately ‘ . %0 530 . . such as OH and COOH.
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Conclusions

Position /cm
Plasma has been used to generate -OH radicals at a reasonable concentration for reacting with

monolayers on glass slides.
A library of organic molecules have been exposed to -OH radicals and their rates of decay have been
Refe re n Ces monitored by contact angle analysis.
Most molecules gave a similar rate of decay upon exposure to -OH radicals. Only the perfluoro alkane
chains gave a slower rate of decay. This result has been supported by the DFT calculations.
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