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Fig.S1 Morphology of g-C3N4 synthesized at 450 ºC in molten (Li,K)Cl salts using melamine as raw materials. 
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Fig.S2 XPS full spectrum of TiN@C-700. 
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Fig.S3 Morphology of TiN nanoparicles anchored onto carbon synthesized at 700 ºC.
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Fig.S4 Consecutive CV curves of TiN@C-700 at 0.2 mV·s-1.
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Fig.S5 (a)SEM and (b) TEM images of TiN@C-700 electrode after 1000 cycles at 1.0 A·g-1.
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Fig.S6 SAED pattern and HRTEM image of TiN@C-700 electrode at the first discharging to 0.01 V.

Fig.S7 shows the XPS spectra of TiN@C-700 during the de-/lithiation process. As shown the Ti2p spectra in Fig.S7a, after the lithiation to 1.50 V, no other representative peak appeared in the TiN@C sample besides Ti-O, Ti-N-O, and Ti-N bonds, implying that the conversion reaction of TiN happened below 1.50 V. A new typical peak at 454.1 eV was observed clearly as the discharge potential was reduced to 0.90 V, probably assigned to the amorphous Ti. With the decrease of discharge voltage to 0.45 and 0.01 V, the proportion of Ti increased progressively, further revealing that the electrochemical conversion reaction between TiN and Li-ions contributed to the formation of Li3N and Ti. Meanwhile, as depicted in the N1s spectra (Fig.S7b), a typical peak of Li-N bond emerged at 0.90 V, and the intensity of Li-N bond increased gradually with the constant discharge to 0.01 V. These results matched the Ti2p spectra (Fig.S7a) well, further demonstrating the generation of Li3N during the lithiation procedure. Interestingly, both Ti2p and N1s spectra recovered the initial chemical and element constituents as the charge potential was raised to 3.0 V, further verifying the presence of reversible electrochemical conversion reaction between TiN and Li-ions during the Li-ions insertion and extraction process. 
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Fig.S7 Ex-situ XPS spectra of TiN@C-700 during the Li-ions insertion and extraction process. (a) Ti2p; (b) N1s.

Table S1 Li-ions diffusion coefficient comparison of TiN@C-700 with other anode materials
	Samples
	D (cm2·s-1)
	Reference

	Perovskite-type SrVO3
	1.15×10-12 ~ 1.48×10-10
	26

	Vanadium nitride/N-doped carbon composite
	7.03×10-13
	27

	V2CTz MXene
	10-13 ~ 10-11
	28

	3D hollow porous V2O5
	3.79×10-10 ~ 6.14×10-10
	5

	SiO2/TiO2
	1.30×10-15 ~ 6.93×10-10
	29

	TiN@C-700
	3.65×10-11 ~ 2.25×10-10
	This Work
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