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In our previous works, the influence of external plasma parameters such as duty cycle,

plasma power, and monomer flow rate on unsaturation, branching and cross-linking,

nitrogen surface concentration and retention of amino groups were studied using XPS,

NEXAFS and ToF-SIMS. NEXAFS and XPS findings have shown that the allylamine

monomer is reorganized and primary amino groups are partially transformed into other

nitrogen functionalities depending on external plasma parameters. In another previous

paper, styrene-allylamine and ethylene-allylamine copolymer films which had been

prepared by varying the relative partial flow rate (PFR) of each monomer were also

investigated for various chemical aspects and ageing behavior. In these papers,

however, single variate ToF-SIMS studies were not efficient to characterize and/or to

quantify the composition of plasma polymer films. In fact, ToF-SIMS is a unique method

in its potential to characterize the surfaces of many organic films due to its high surface

sensitivity and molecular specificity. Particularly, Principle Component Analysis (PCA)

is able to successfully differentiate ToF-SIMS spectra with the characteristic peaks by

finding the largest variation within data sets. Nevertheless, PCA on plasma-deposited

polymer films has not been extensively used with only a few existing reports.

In the present study, we revisit the ToF-SIMS spectra for the same sample systems of

plasma-deposited allylamine films, this time applying PCA to characterize their surface

chemistry established vs. external parameters and quantify the retention of surface

functional groups during ageing processes. In addition, we also quantify the

composition styrene-allylamine and ethylene-allylamine copolymer films by using the

ion yield of each key fragment for allylamine, styrene, or ethylene monomer before and

after ageing in ambient air.

Keywords
Plasma-deposited polymer

ToF-SIMS

Ageing

Pinciple component analysis (PCA)


