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Table 1 The physical propertiesof the new functional ionic liquids
lonic liquid Kinetic viscosity/mm?- s 1(40 ) Density/kg- m~ 3 To/ ACp/I- (gr K)° 1t
[DPPB M ][PFs] 700 7 1307 0 - 587 Q 536
[DPPH M ][PFs] 759 7 1265 0 - 673 Q 612
[DPPO M ][PFs] 690 9 1227 7 -9 1 Q 410
L P308 258 0 1118 0 <- 50"
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L ubricity of lonicL iquidsContaining Phosphonate Functional Groups
asL ubricantsfor Alum inum-on-Steel Contact

MU Zong-gang“’, L AN G Yongmin', ZHAN G Shu-xiang’>, WAN G Hai-zhong*, L U W eimin*
(1 State K gy L aboratory of Solid L ubrication, L anzhou Institute o Chemical Physics,
Chinese A cademy o Sciences, L anzhou 730000, China;
2 School of Chenical and Chenical Engneering, Jinan U nivesity, Jinan 250022, China)

Abstract: A series of novel functional room-temperature ionic liquids (RT L s) of 1-(0,O-diethyl phospho-
nyl-n-propyl) -3-alkylim idazolium hexafluorophogphatew asprepared and evaluated as a kind of prom ising lu-
bricant for alum inum-on-steel contact T he viscosity and density of the syntheticRT L sweremeasured The
glass transition temperature and the heat capacity jump asociated w ith the transition from the non-equilibri-
um glass to themetastable supercooled liquid w ere analyzed T he lubricity of the synthetic RT L s as the lu-
bricants for a alum inum -on-steel contact w as comparatively investigated on an SRV test rig in a ball-on-disc
configuration, using conventional ionic liquid 1-propyl-3-octylimidazolium hexafluorophogphate (coded as
L P308) as a comparison Theworn A | alloy surfaces lubricated w ith different medium sw ere observed on a
scanning electron microscope, w hile the chanical states of some typical elanents in the neat synthetic ionic
liquids and on theworn A | surface lubricated therew ith w ere analyzed by m eansof X -ray photoelectron gec-
trosoopy. It was found that the nev ionic liquids show ed higher viscosity than L P308 The synthetic ionic
liquids had excellent friction-reducing and antiw ear ability to the alum inum-on-steel contact and w ere superi-
or to phogphazene (X-1P) in tem sof the friction-reduction ability and load-carrying capacity, w hichw as at-
tributed to the formation of chemical adorption and tribo-chamical reaction boundary film on theworn sur-
face during sliding process Of the three synthetic ionic liquids, [DPPO M ][PFs] show ed the best lubricity
and antiw ear ability for the alum inum-on-steel system.

Key words ionic liquid; 1- (0,0 -diethyl phogphonyl-n-propyl) -3-alkylim idazolium hexafluorophoghate; lu-

bricant; tribological behavior
Author: L U W ei-min, male, born in 1962, Ph D. , Research Profesoor, email: wmliu@ns Izh ac cn



