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Fig. S1. (a) Growth of SnO2 NWs by VLS growth method. (b) Schematic of a typical gas 
sensing device and (c) gas sensing measurement setup.
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TiN deposition proceeds according to a transamination reaction proposed earlier1,2 in which TDMAT 
can react with up to three active sites (here TDMAT reacts with two –NHx surface groups).
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Fig. S2. Schematic description of the TiN deposition mechanism from TDMAT and NH3: 
(a) Injection of TDMAT, (b) transamination reaction, (c) injection of NH3, and (d) removal 
of ligands.
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Fig. S3. ALD sequence during Pd deposition from Pd(hfac)2 and formaldehyde. The steps 
are described in the text.

Steps 1 and 2 consist of the adsorption of the Pd(hfac)2 precursor onto the surface and its 
reaction with the hydroxyl surface sites and a subsequent Hhfac release (Fig. S2a, b). After the 
exposition of the surface to the second precursor (step 3), Pd(hfac) is reduced by formaldehyde 
(Fig. S2c). A –Pd–Hx termination is created at the active site and Hhfac, CO and H2 are released 
during step 4 (Fig. S2d)
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Fig. S4. EDS spectra (a) and XPS survey (b) of SnO2 NWs covered by TiN and Pd. The 
detected elements are indicated on the corresponding peaks.

Fig. S5. I-V curves of Pd/TiN (0.5, 1, 2, 5 nm)/SnO2 NWs gas sensors
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Fig. S6. Transient resistance curves and response plots of (a), (b) Pd/TiN (0.5 nm)/ SnO2 NWs 
(c), (d) Pd/TiN (2 nm)/ SnO2 NWs and (e), (f) Pd/TiN (2 nm)/ SnO2 NWs, respectively.



6

Fig. S7. (a) Transient resistance curves of Pd (25, 50, 100, 200 cycles)/TiN (1 nm)/ SnO2 
NWs and (b) response plots to 1-10 ppm of H2 gas.



7

Fig. S8. (a) Transient resistance curves of SnO2 NWs and (b) Pd/SnO2 NWs gas sensors 
to 1-10 ppm of H2 gas.
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Fig. S9: Comparison of response of different gas sensors (i) Pd/TiN (0.5 nm)/SnO2 NWs 
(ii) Pd/TiN (1 nm)/SnO2 NWs (iii) Pd/TiN (2 nm)/SnO2 NWs (iv) Pd/TiN (5 nm)/SnO2 
NWs (v) TiN (1 nm)/SnO2 NWs (vi) TiN (2 nm)/SnO2 NWs (vii) TiN (5 nm)/SnO2 NWs 
(viii) Pd/SnO2 NWs (ix) pristine SnO2 NWs to 1, 5 and 10 ppm H2 gas.

Fig. S10. Response and recovery time of Pd/TiN (1 nm)/SnO2 NWs and to 10 ppm of 
tested gases.
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Fig. S11. (a) Transient resistance curves of Pd/TiN (1 nm)/ SnO2 NWs and (b) response 
plots to 10 ppm of H2 gas in the presence of relative humidity.
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Fig. S12. (a) Transient resistance curves of 2 years aged Pd/TiN (1 nm)/ SnO2 NWs and 
(b) response comparison between fresh and 2 years aged s to 10 ppm of H2 gas.
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Fig. S13. (a) Transient resistance curves of Pd/TiN (1 nm)/ SnO2 NWs to various 
concentration of H2 gas and (b) correspond response plots.
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Fig. S14. Band diagram of Pd, SnO2 and (a) TiN 1 nm, (b) 2, 5 nm.
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