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Figure S1. SEM images of 20-minute high-acid anodized a) unmodified AAO and b) 
MoS2/AAO. 
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Figure S2. V-t deposition curves for 20-minute anodized Al 5052. 
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Figure S3. Cross-sectional Raman spectra and tribological scratch tests of 120-minute high-acid 
anodized Al 5052 samples with no acid pretreatment. Four scratches were performed per sample 
side.
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Figure S3 (continued). Cross-sectional Raman spectra and tribological scratch tests of 120-
minute high-acid anodized Al 5052 samples with no acid pretreatment. Four scratches were 
performed per sample side. 
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Figure S4. Cross-sectional Raman spectra and tribological scratch tests of 120-minute high-acid 
anodized Al 5052 samples with no acid pretreatment before and after heat treatment. 
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Figure S4 (continued). Cross-sectional Raman spectra and tribological scratch tests of 120-
minute high-acid anodized Al 5052 samples with no acid pretreatment before and after heat 
treatment. 
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Figure S4 (continued). Cross-sectional Raman spectra and tribological scratch tests of 120-
minute high-acid anodized Al 5052 samples with no acid pretreatment before and after heat 
treatment. 
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Figure S5. Cross-sectional Raman spectra and tribological scratch tests of 120-minute high-acid 
anodized Al 5052 samples with HNO3 presoaking. Four scratches were performed per sample 
side. 
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Figure S5 (continued). Cross-sectional Raman spectra and tribological scratch tests of 120-
minute high-acid anodized Al 5052 samples with HNO3 presoaking. Four scratches were 
performed per sample side. 
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Figure S6. Cross-sectional Raman spectra and tribological scratch tests of 120-minute high-acid 
anodized Al 5052 samples with HNO3 presoaking before and after heat treatment. 
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Figure S6 (continued). Cross-sectional Raman spectra and tribological scratch tests of 120-
minute high-acid anodized Al 5052 samples with HNO3 presoaking before and after heat 
treatment. 
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Figure S6 (continued). Cross-sectional Raman spectra and tribological scratch tests of 120-
minute high-acid anodized Al 5052 samples with HNO3 presoaking before and after heat 
treatment. 
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Figure S7. Cross-sectional Raman spectra and tribological scratch tests of 20-minute high-acid 
anodized Al 5052 samples with no acid pretreatment. Four scratches were performed per sample 
side. 
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Figure S7. (continued): Cross-sectional Raman spectra and tribological scratch tests of 20-
minute high-acid anodized Al 5052 samples with no acid pretreatment. Four scratches were 
performed per sample side. 
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Figure S8. Cross-sectional Raman spectra and tribological scratch tests of 20-minute high-acid 
anodized Al 5052 samples with HNO3 presoaking. Four scratches were performed per sample 
side. 
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Figure S8. (continued): Cross-sectional Raman spectra and tribological scratch tests of 20-
minute high-acid anodized Al 5052 samples with HNO3 presoaking. Four scratches were 
performed per sample side. 
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Figure S9. Reciprocating scratch tests of a) non-anodized Al 5052 and b) plain AAO from Al 
5052. 
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Figure S10. Raman spectra of Al 5052 MoS2/AAO surfaces. No background subtraction was 
performed on these spectra. 
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Figure S11. Raman spectra of Al 7075 MoS2/AAO surfaces. No background subtraction was 
performed on these spectra. 
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Figure S12. Raman spectra of Al 6061 MoS2/AAO surfaces. No background subtraction was 
performed on these spectra. 
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Figure S13. Raman spectra of Al 1100 MoS2/AAO surfaces. No background subtraction was 
performed on these spectra. 
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Figure S14. Laser-induced breakdown spectroscopy (LIBS) of MoS2/AAO. a) LIBS spectrum of 
pure MoS2 with inset showing a zoomed plot of the peaks near 285 nm. b) 285.5 nm peak 
intensity for various 120-minute high-acid anodized Al 5052 sample cross-sections. c) Cross-
sectional Raman spectra for direct comparison between techniques. 
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Figure S15. Reciprocating scratch tests of 120-minute high-acid anodized Al 5052 with no MoSx 
deposition a) before and b) after heat treatment. Asterisks denote film breakthrough. 
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Figure S16. Elemental analysis of the center of a commercial MoS2/AAO part. a) EDS spectrum. 
b) X-ray fluorescence results. 
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Figure S17. Example scratch of a commercial MoS2/AAO film. a) 3-dimensional optical image 
of the scratch. b) Example depth profiles across the scratch in various areas.  
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Figure S18. Raman linescans of a commercial MoS2/AAO film before (a) and after (b) heat 
treatment. 
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Figure S19. V-t curves for MoSx deposition on high-acid 120-minute anodized Al 7075, run in 
triplicate (sample numbers denoted on the graph). 
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Figure S20. Raman-tribology comparison of 120-minute high-acid anodized Al 7075 samples 
with no acid pretreatment before heat treatment. Four scratches were performed per sample. 

 

  



30 
 

 

Figure S21. Raman-tribology comparison of 120-minute high-acid anodized Al 7075 samples 
with no acid pretreatment after heat treatment. Four scratches were performed per sample. 
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Figure S22. Raman-tribology comparison of 120-minute high-acid anodized Al 7075 samples 
with HNO3 presoaking before heat treatment. Four scratches were performed per sample. 
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Figure S23. Raman-tribology comparison of 120-minute high-acid anodized Al 7075 samples 
with HNO3 presoaking after heat treatment. Four scratches were performed per sample. 
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Figure S24. Reciprocating scratch tests of 120-minute high-acid anodized Al 7075 with no MoSx 
deposition a) before and b) after heat treatment. Asterisks denote film breakthrough. 
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Figure S25. V-t curves for MoSx deposition on low-acid anodized Al 5052 (5% H2SO4 at 2-5 °C) 
for 120 minutes. All samples were run in triplicate (sample numbers denoted in the figure). 
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Figure S26. Raman-tribology comparison of 120-minute low-acid anodized Al 5052 samples 
with no acid pretreatment. Four scratches were performed per sample. 
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Figure S27. Raman-tribology comparison of 120-minute low-acid anodized Al 5052 samples 
with HNO3 pretreatment. Four scratches were performed per sample. 
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Figure S28. V-t curves for MoSx deposition on a) Al 6061 and b) Al 1100. All samples were run 
in triplicate (sample numbers denoted in the figure). 
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Figure S29. Raman-tribology comparison of 120-minute high-acid anodized Al 6061 samples 
with no acid pretreatment. Four scratches were performed per sample. 
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Figure S30. Raman-tribology comparison of 120-minute high-acid anodized Al 6061 samples 
with HNO3 pretreatment. Four scratches were performed per sample. 
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Figure S31. Raman-tribology comparison of 120-minute high-acid anodized Al 1100 samples 
with no acid pretreatment. Four scratches were performed per sample. 
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Figure S32. Raman-tribology comparison of 120-minute high-acid anodized Al 1100 samples 
with HNO3 pretreatment. Four scratches were performed per sample. 

 


