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Figure S1. XRD patterns of fresh LTL nanosized zeolite (red) and LTL nanosized zeolite separated 
from lubricant oxidized at 150 °C for 24 h (black). 
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Figure S2. Particle size distribution of LTL nanosized zeolite crystals determined by dynamic light 
scattering (DLS). 

 
Figure S3. N2 adsorption (full circles) and desorption (empty circles) isotherm of LTL nanosized 
zeolite crystals. 
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Figure S4. (up) 1H NMR spectra of the fresh lubricants; (down) zoom on the aromatic region of the 
spectra. 
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Figure S5. FTIR spectra of the fresh lubricants. 

 
Figure S6. Evolution of the FTIR band area of P-O-C bonds for lubricants oxidized at 150 °C for 16 h 
and 24 h in the presence (LTL) or absence (NZ) of LTL nanosized zeolite. Inset: FTIR spectra of SA-
C3 before oxidation (black) and after 24 h of oxidation in the presence (blue) and absence (red) of 
LTL nanosized zeolite. 
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Figure S7. 1H NMR spectra of SA-C2, before (blue) and after 24 h of oxidation at 150 °C in the 
absence (green) or presence (violet) of LTL nanosized zeolite. 

 
Figure S8. Deconvolution of C=O FTIR band vibrations of the lubricant samples (a) SA-C2 Fresh, (b) 
SA-C2, no zeolite, 150 °C, 24 h, (c) SA-C2, LTL, 150 °C, 24 h, (d) SA-C3 Fresh, (e) SA-C3, no zeolite, 
150 °C, 24 h,  (f) SA-C3, LTL, 150 °C, 24 h, (g) SB-C2 Fresh, (h) SB-C2, no zeolite, 150 °C, 24 h, (i) SB-
C2, LTL, 150 °C, 24 h, (j) SB-C3 Fresh, (k) SB-C3, no zeolite, 150 °C, 24 h, and (l) SB-C3, LTL, 150 °C, 
24 h. 
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Figure S9. Evolution of the FTIR band area of C=O bonds at 1705 cm−1 for lubricants oxidized at 150 
°C for 24 h in the presence (blue) and absence (red) of LTL nanosized zeolite. 

 
Figure S10. FTIR spectra of (a) fresh LTL and LTL zeolite extracted after 24 h of treatment at 150 °C 
from (b) SA-C3, and (c) SA-C2 lubricant samples. 

Table S1. Viscosity of lubricants used in the study measured at 25 °C. 

Reference Supplier Grade Viscosity η (Pa·s) 
SA-C2 SA C2 0.1032 ± 0.00063 
SA-C3 SA C2 0.116655  ± 0.001455 
SB-C2 SB C3 0.10197 ± 0.00196 
SB-C3 SB C3 0.10519 ± 0.00085 
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