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to five synthetic peaks corresponding to: C-C/C-H, C-C(=O)O, C-O and C(=O)CNH at the same 

binding energy, C(=O)CNH, and C(=O)O. In the second approach (Figure 5.1.3.1b), the C 1s 

envelope was fit to six synthetic peaks, i.e., the same fit as the five-peak fit but the C-O and 

C(=O)CNH peaks were allowed to have different binding energies. In the third approach (Figure 

5.1.3.1c), the C 1s envelope was fit to seven synthetic peaks, i.e., the same fit as the six-peak fit, 

but with the addition of a peak corresponding to additional hydrocarbon carbon, which may 

correspond to adventitious carbon or to additional C-C/C-H signal due to the orientation of the 

polymer. Only the results from the first approach are shown here because the results of the three 

methods were very similar. The literature precedent for these fits is based on established peak 

positions for aliphatic or aromatic carbon (C-C/C-H),9, 21-22, 24, 44secondarily shifted carbon (C-

C(=O)O),47, 48carbon attached to oxygen or nitrogen through a single bond (C-O or C-NH),9, 21-22, 

24, 44, 47-48 carbon in a carbonyl or amide group (C=O or C(=O)NH),9, 21-22, 24, 44 and carboxyl carbon 

(C(=O)O). 21, 47-48 Note that the relative areas of the synthetic peaks in the C 1s fit correspond to 

the number of carbon atoms in each chemical state. The C 1s fit also included a relatively broad 

synthetic peak to account for a shake-up signal, which is presumably from the aromatic ring in the 

polymer. The best fit to the C 1s envelope was determined based on the standard deviations of the 

residual to the fit. The widths of the synthetic peaks in the fits were constrained to have the same 

value (except the width of the shake-up signal). These widths were varied to obtain the best fit – 

ultimately, Gaussian-Lorentzian product functions with 30% Lorentzian character, i.e., GL(30) 

peaks, were emplyed.49  Universal polymer Tougaard backgrounds were used for all the C 1s peak 

fitting, and also for the O 1s and N 1s fits described below.25 

The O 1s envelope was fit with three synthetic peaks: two at lower energy attributable to 

the polymer (O-C=O (O-1) 9, 21, 44,22,47 and O=C-O/oxygen from adsorbed water (O-2) 44,21,14,47 in 
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The AFM scale goes from 0 nm (darkest) to 16 nm (lightest). 
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Figure A 1.2. Changes in composition and wetting of sputtered carbon surfaces after heating at 55 °C in 

water. (a) change in composition of DCMS carbon (b) change in composition of HiPIMS carbon, (c) change 

in wetting of DCMS carbon, and (d) change in wetting of HiPIMS. 
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Figure A 1.3. Changes in composition and wetting of sputtered carbon surfaces after heating at 95 °C in 

water. (a) change in composition of DCMS carbon (b) change in composition of HiPIMS carbon, (c) change 

in wetting of DCMS carbon, and (d) change in wetting of HiPIMS carbon. 
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Figure A 1.4. Changes in composition and wetting of sputtered carbon surfaces after heating at 55 °C in 

Tris buffer. (a) change in composition of DCMS carbon (b) change in composition of HiPIMS carbon, (c) 

change in wetting of DCMS carbon, and (d) change in wetting of HiPIMS carbon. 
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Figure A 2.1. Showing the comparison of GLS and GLP. 
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Figure A 2.2. Showing the comparison of GLS and GLP. 


