Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2024

Supplementary Information

A Surface Passivated Fluorinated Polymer Nanocomposite for

Carbon Monoxide Resistant Plasmonic Hydrogen Sensing

I. Ostergren,! I. Darmadi,23 S. Lerch,! R. R. da Silva,! Mariavittoria Craighero,! Sri Harish

Kumar Paleti,! K. Moth-Poulsen,'*>¢ C. Langhammer?* and C. Miiller!*

"Department of Chemistry and Chemical Engineering, Chalmers University of Technology,

412 96 Goteborg, Sweden
?Department of Physics, Chalmers University of Technology, 412 96 Géteborg, Sweden

3Research Center for Photonics, National Research and Innovation Agency, BJ Habibie

Science and Technology Park, 15314 South Tangerang, Indonesia

4Institute of Materials Science of Barcelona, ICMAB-CSIC, 08193, Bellaterra, Barcelona,

Spain

>Catalan Institution for Research and Advanced Studies ICREA, Pg. Lluis Companys 23,

Barcelona, Spain

®Department of Chemical Engineering, Universitat Politécnica de Catalunya, EEBE, Eduard

Maristany 10-14, 08019 Barcelona, Spain

*clangham(@chalmers.se; christian.muller@chalmers.se

1/11



Fig. S1. TEM images of Pd nanocubes, recorded after flow synthesis.
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Fig. S2. SEM images of cross-sections of Teflon AF:Pd films dip coated in PMMA at speeds

ofa) I0 mm s, b) ] mm s, ¢)0.5mms!, and d) 0.1 mm s,
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Fig. S3. SEM images (top) and corresponding EDX spectra (bottom) for identification of
fluorine as an indication of Teflon AF, recorded a) far away from the sample surface, and b)
close to the surface of the cross-section of a Teflon:Pd film dip coated at 5 mm s-'in

PMMA :anisole solution.

Fig. S4. TEM images of Pd nanoparticles in the Teflon AF:Pd nanocomposite.
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Fig. SS. FTIR-ATR spectra of the surface of a) Teflon AF and PMMA, and b) of Teflon

AF:Pd films dip coated in PMMA:anisole solution at different dip coating speeds.
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Fig. S6. FTIR mapping of the surface of Teflon AF:Pd films coated with a a) 90 nm, b) 160
nm, ¢) 250 nm, d) 570 nm and e) 720 nm thick PMMA layer. Optical micrographs of the
mapped area left, and normalized transmittance signal at 1734 cm! (right). The regions with
yellow-orange color represent a lower transmittance at 1734 cm-!, which indicates that the

thickness of the PMMA coating varies.
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Fig. S7. a) Stress-strain curves recorded during tensile deformation of Teflon AF:Pd

nanoparticle composite films without (black) and with a 160 nm thick PMMA coating (red);

and b) Young’s modulus E| strain at break Ebreak, stress at break ?break and toughness as a
function of PMMA coating thickness; data points and error bars correspond to mean values

and standard deviations of three measurements.
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Fig. S8. Reduced modulus E+ as a function of maximum indentation depth Minax measured
with nanoindentation of a Teflon AF:Pd nanoparticle composite film coated with 160 nm

PMMA (blue) and 570 nm PMMA (red).
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Fig. S9. Optical pressure-composition isotherm for a Teflon AF:Pd film with a 720 nm thick

PMMA coating obtained at 30 °C.
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Fig. S10. Normalized A¢ recorded for a Teflon AF:Pd film dip coated with PMMA upon a

step-wise increase in H, pressure from 0 to 100 mbar (the Hy valve opens at t = 0).
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Fig. S11. Response time Aty . resp and recovery time Aty . rec, defined as

At90 ‘resp tqy . resp t10- resp and At90 rec = t10-rec ~ L90 - rec, for hydrogen exposure (100

mbar) of Teflon AF:Pd films coated with a PMMA layer of varying thickness (error bars

denote min-max values from three measurements).
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Fig. S12. a) Response time, Atgy. resp’ and b) recovery time, Atg. rec for hydrogen exposure
of Teflon AF:Pd films coated with a PMMA layer of varying thickness, with (green; 5 % H,
in synthetic air) and without the presence of CO (orange; 5 % H; and 500 ppm CO in

synthetic air).
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