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Fig.1 XRD patterns of Ni samples R1 and R2
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Fig.2 TEM images of Ni samples R1 and R2
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Fig.3 Friction coefficient of samples SO, S1 and S2
changed with time( S0 :pure LP;S1:0.5%
sphere nano - Ni LP; S2. 0.5% Ni nanowires LP)
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Fig.4 The morphologies of the worn surface of the
upper samples S0, S1 and S2
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Fig.5 The EDS spectrum of the worn surface of

the upper samples S0, S1 and S2
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Tab.1 The element distribution analysis, friction moment, friction coefficient and
abrasion quantity about samples SO, S1 and S2
Friction Friction  Abrasion Element distribution analysis ( EDS)
Semple moment/N  coefficient quantity/g  Element Line  Weight/% K-Ratio  Cnts/s Atomic/%
S0 1.82 0.003 64 0.001 05 C Ka 26. 68 0.069 6 11.66 55.95
0 Ka 9.78 0.028 8 4.7 15.40
Fe Ka 63.53 0.5777 558.61 28.65
St 1.11 0.00222 -0.0073 C Ka 16.20 0.036 5 4.46 42.10
0 Ka 8.10 0.029 0 32.78 15.81
Fe Ka 67.33 0.6397  450.95 37.64
Ni Ka 8.37 0.071 8 36.75 4.45
S2 1.22 0.00244 -0.0016 [o Ka 47.70 0.161 5 30.95 71.74
0 Ka 14.16 0.028 0 49.64 15.98
Fe Ka 34.26 0.2950  326.48 11.08
Ni Ka 3.88 0.0316 25.39 1.19
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Preparation of Nickel Nanowires and Modification Tribological Property
of Liquid Paraffin as Its Additive

ZHANG Xi —feng', YAN Chong’, CHENG Xiao —nong’, YIN Heng —bo', LIU Xiao —guang', HAO Wei', CAO Zhi —juan'

(1. School of Chemistry and Chemical Engineering, Jiangsu University, Zhenjiang 212013 ,China; 2. School of Material Science

and Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: Ni nanowires with 1 ~3 pm length and 30 ~50 nm diameter were synthesized using nickel acetate
tetrahydrate as precursor in water system, hydrazine hydrate as reductant, sodium hydroxide as pH adjust rea-
gent, polyethylene glycol (PEG - 6000) as modifier, and microwave - assisted. The as - prepared Ni
nanowires were characterized by transmission electron micrographs ( TEM ), powder X - ray diffraction
(XRD). The anti — wear and friction reducing performance of Ni nanowires and sphere nano - Ni as liquid
paraffin additive were investigated on ball — on - disk UNT - II tribometer and M - 2000 ring ~ on — block
friction and wear testers. The worn surface morphology and composition of surface film were analyzed by means
of scanning electron microscope (SEM) and energy dispersive spectroscope (EDS). Compared with pure lig-
uid paraffin, the results indicate that the repair — self film are formed and the tribological property of liquid
paraffin with nano — Ni are improved, the friction coefficients are decreased, and the worn surface morphology
are level off. Compared with sphere nano — Ni additive, the Ni nanowires additive enhances the improvement
on the tribological property of liquid paraffin.

Key words: nickel; nanowires; synthesis ( chemical) ; microwave; tribological property



