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Preparation and Tribological Properties of a Novel Phenylboronate
Lubricating Additive Containing S and N

GAO Ruibao' , WANG Qingchenz, GAN Wanli' , ZHANG Guanjunl, ZHANG Chenxi' , YI Shouzhi'

(1. College of Chemical Engineering and Materials Science, Tianjin University of Science & Technology, Tianjin 300457,
China;2. Chenzhuang Town Government, Lijin Village, Shandong Province,, Dongying 257000, China)

Abstract: 1-Mercaprobenzothiazole-2-Octyl-3-Phenylborate (MOPB) was synthesized through etherification reaction in the
presence of catalyst.The tribological properties of MOPB as a lubricant additive in basestock were evaluated using a four-ball
machine. When 2.5% MOPB was added into the base oil, the Py value was increased by 131.8% , and the wear-scar diameter
was reduced by 24.7% . The surface topography and elements of the abra ded steel were studied with scanning electron mi-
croscope (SEM) and energy dispersive spectrometer (EDS) , respectively. The results show that the MOPB possesses good
hydrolytic stability.In addition, MOPB as a lubricating oil additive, compared with zinc dialkyl dithiophosphates (noted as
ZDDP) , exhibits excellent tribological properties. SEM and EDS analyses show that MOPB can more effectively alleviate
the scratch and abrasion of the surface of the steel balls.
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Fig.1 Synthetic route of MOPB
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Tab.1 Performance parameters of PAQO as base oil

TiH B

40 ‘CiZShEHE/ (mm’*s ™) 19.6
100 ‘Ciz g/ (mm*s™) 4.12
FhEETE R 123

i s/ C -18

[N g5/ °C 210

X2 ZDDPHIBESHIBLFHER

Tab.2 Performance parameters and chemical composi-

tion of ZDDP
TiH Bl
(20 C)/ (kgm™) 1132
NS G /C =180
w (B 1% 16.12
w (%) 1% 7.48
w (EE) 1% 7.48
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Fig. 2 Infrared spectra of 2-mercaptobenzothiazole , in-
termediate and the synthetic product
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Tab.3 Elemental analysis results of the synthetic product

. s EU%
LR - \
HSAE WA

C 64.67 64.48
H 7.03 7.01
o) 7.50 748
N 3.28 3.27
S 14.99 14.96
B 2.53 2.52
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Tab.4 Hydrolytic stability of MOPB compared with TB’s
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Fig. 3 Effect of different concentration of additives on Py
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Fig. 4 Effect of different concentration of additives on
wear-scar diameter
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Fig. 5 Effect of additives on the friction coefficient during
testing time
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Fig. 6 SEM images of the surface of steel balls under
different lubrication conditions
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Fig. 7 EDS spectra of elements on worn surface of steel
balls lubricated with the base stock containing

2.5% MOPB
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