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Pulsed laser ablation of graphite target under vacuum and in reactive HzS gas
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Figure S1. Experimental and simulated RBS (left) and ESDA (right) spectra of the films prepared on Si
substrates by PLD of carbon under vacuum conditions and in H2S gas with different pressures. The RBS
spectrum of the carbon film deposited in vacuum contains (residual gas pressure was ~107 Pa) a peak at
the channel number 200. This peak is due to scattering of ions by sulfur atoms that have been adsorbed on
the surface of the Si substrate before the carbon film deposition.
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Figure S2. Typical SEM images (two magnifications) of a-C (S, H) film obtained on a steel substrate by reactive
PLD in HS.
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Figure S3. Raman spectra for (a) a-C(H) and (b-d) a-C(S,H) films obtained by PLD on Si substrate (a) under
vacuum conditions and in reactive H2S gas at pressures of (b) 5.5, (c) 9, and (d) 18 Pa. The model of spectrum
decomposition into the indicated peaks is discussed in the text of the article.
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Tribological properties of MS: thin-film coating obtained by reactive PLD at H:S pressure of 5.5 Pa
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Figure S4. The friction force (in relation with the normal force) evolution during reciprocate sliding of the
counterbody over the MoS: coating under different environmental conditions. The MoSx coating was obtained
on the steel substrate by reactive PLD at HaS pressure of 5.5 Pa.
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Figure S5. Optical images of wear tracks formed on the steel substrates for MoSx thin-film coating obtained
by reactive PLD at H:S pressure of 5.5 Pa. Pin-on-disk tribometer testing was conducted in (a) wet friction
conditions (RH~50%) at 22 °C, (b) dry friction conditions (RH~8%) at 22 °C, and (c) dry friction conditions at
-100 °C. The test durations are indicated in Figure 54.
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Tribological properties of a-C(S,H) thin film coatings obtained by reactive PLD
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Figure S6. Characteristic evolution of the friction coefficient as a function of the cycle number for a-C(S,H)

thin-film coatings obtained by reactive PLD at the pressures of H2S gas of 5.5, 9 and 18 Pa. Pin-on-disk
tribometer testing was conducted in wet air (RH~58%) at 22 °C.

Figure S7. Optical images of wear tracks and wear scars formed on the steel substrates and steel balls for a-
C(S,H) thin-film coatings obtained by reactive PLD at the different pressures of H2S gas: (a) 5.5, (b) 9, and (c)
18 Pa. Pin-on-disk tribometer testing was conducted in wet air (RH~58%) at 22 °C. The test durations are

indicated in Figure Sé6.
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Figure S8. Characteristic evolution of the friction coefficient as a function of the cycle number for a-C(S,H)

thin film coatings obtained by reactive PLD at the pressures of H2S gas of 5.5, 9, and 18 Pa. Pin-on-disk
tribometer testing was conducted in dry friction conditions (air+Ar mixture, RH~8%) at 22 °C.

Figure S9. Optical images of wear tracks and wear scars formed on the steel substrates and steel balls for a-
C(S,H) thin film coatings obtained by reactive PLD at the different pressures of HsS gas: (a) 5.5, (b) 9, and (c)
18 Pa. Pin-on-disk tribometer testing was conducted in dry friction conditions at 22 °C. The test durations are

indicated in Figure S8.
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Figure §10. Characteristic evolution of the friction coefficient as a function of the cycle number for a-C(S,H)
thin-film coatings obtained by reactive PLD at the pressures of H:S gas of 5.5, 9 and 18 Pa. Pin-on-disk
tribometer testing was conducted in dry friction conditions at —100 °C.

Figure S11. Optical images of wear tracks and wear scars formed on the steel substrates and steel balls for a-
C(S,H) thin-film coatings obtained by reactive PLD at the different pressures of HxS gas: (a) 5.5, (b) 9, and (c)
18 Pa. Pin-on-disk tribometer testing was conducted in dry friction conditions at =100 °C. The test durations

are indicated in Figure S10.



