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Abstract: Ni-Al layered double hydroxide (LDH) was synthesized by urea pyrolysis method. The dibutyl phosphate
anion interlayered LDH (LDH-DBP) and diisooctyl phosphate anion interlayered LDH (LDH-OBP) were prepared by
the phosphate interlayered modification with the anion-exchange method. Their chemical composition, crystal structure
and morphology were detected by Fourier transform infrared spectroscopy, X-ray diffraction, thermogravimetry analysis
and transmission electron microscopy. Furthermore, the tribological properties of PAO-4 using LDH, LDH-OBP and
LDH-DBP as additives were characterized on the SRV-IV tribometer. The experiment results indicate that the modified
additives performed excellent tribological properties under high load (200 N). The lubrication mechanism was ascribed
to the synergy between the flake adsorption of LDH and the tribochemical reaction of phosphate with metal substrates.
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Fig, 1. FT-IR spectra, XRD patterns and TGA of LDH-DBP, LDH-OBP. and I.DH
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Fig. 7 Friction coefficient and wear rate of PAO-4, and the base oil plus 1% LDH, LDH-DBP and LDH-OBP with loading
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Fig. 8 SEM micrographs of the wear scars lubricated by PAO-4, the base oil plus 1% LDH-DBP
(b, ) and 1% LDH-OBP (¢, f) and PAO-4 (a, d) under a load of 200 N at 25 C
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Fig. 9 XPS spectra of Fe2p, Ols, P2p obtained from the worn steel surfaces lubricated by
PAO-4 1% LDH-DBP and PAO-4 1% LDH-OBP
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Fig. 10 EDS images of the wear scars lubricated by PAO-4 1% LDH-DBP and LDH-OBP
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Fig. 11 Lubrication mechanism of LDH as a lubricating additive
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