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Molybdate dehydrate (g) Thioacetamide (g) willow catkins (ml)

WGCsM; Sy 1 1 30
WCoM,S; 2 1 /
WCM:2S: 2 1 20

M:Si 1 1 /

MiS2 1 2 /

M:Si 2 1 /
WCsM,S, 2 1 30
WCsM,S 2 1 40

Table S1. The catalogue and component content of the composites




Figure S1 The stability of lubricants with additives




Figure S2 The mapping analysis of the WC,M.S;s with the hydrothermal temperature

of 200 °C

Figure S3 The mapping analysis of the WC,M-S;s with urea at a hydrothermal temperature

0f 200 °C
Cls Cls
Carbon Carbon
3 3
X3 &
z 2z
b g
z 2
M—-—N"._J’
N ——
L L L L L L L L L L L 1
294 292 290 288 286 284 282 294 292 290 288 286 284
Binding Energy (eV) ( Binding Energy (eV)
a) ®




Nls
Nls
Organic matrix C-NH, -
= Nitrites :
& T | Nitrates
Z = : Nitri Ammonium salt
= z itrites .
5 2 .
= 2
) ) ) . L L L L L
406 404 402 400 398 408 406 404 402 400 398
Binding Energy (eV) (b) Binding Energy (eV) (g)
Ols Ols
Sulfates
Sulfate
3 3
X3 .3
] Nitrates 2
§ 1trates E
E Mo-O E
1 L L L L L L | ) 1
540 538 536 534 532 530 540 538 536 534 532 530
Binding Energy (eV) (C) Binding Energy (eV) (h)
Mo3d
~ -
b =
g g
z z
g z
= 2
=
L L L L L 1 L
224 226 228 230 232 234 236 238 L 1 1 L L L 1
Binding Energy (eV) (d) 224 226 228 230 232 234 236 238 240
Binding Energy (eV) (1)
S2p ) S2p
Sulfide. Sulfide
3 3
& X3
z 2z
e &
= =
L L L L 1 L . L
170 168 166 164 162 160 170 168 166 164 162 160
Binding Energy (eV) Binding Energy (eV) (J)

(e)

Figure S4 The XPS spectra of the WCsM2S1 with (a-e) and without (f-j) urea.
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Figure S5 N2 adsortion/desorption isotherms (77K) of M2Sis (A) and WC3M2Sis (B),

respectively.




