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Preparation and Tribological Properties of Phenyl Borate Ester
Containing Sulphur and Nitrogen

ZHANG Guan-jun', Y| Shou-zhi*, ZHANG Chen-xi', XIAO Zao-zao", GAO Peng®
(1. College of Chemical Engineering and Materials Science, Tianjin University of Science & Technology, Tianjin
300457, China; 2. Tianjin Sure Energy Lubrication Technology Co., Ltd., Tianjin 300384, China )

Abstract: 2-Hydroxypropyl dioctylcarbamodithioate (CNS) was synthesized by using dioctylamine,

disulfide carbon and epoxypropane as raw materials. Then, it was reacted with benzene boric acid to
produce a new type lubricant containing sulphur and nitrogen, bis[1-(dioctylcarbamothioylthio)propan-2-yl]

phenylboronic acid (SNBA). These compounds were characterized by FTIR and elemental analysis. The
hydrolytic stability and oil solubility of SNBA in poly-alpha-olifin (PAO) base oil were tested. The
tribological properties of extreme pressure, wear and friction of SNBA were test by four-ball friction and
wear testing machine. The friction surface of steel ball after test was investigated by scanning electron
microscope (SEM) and energy spectrometer (EDS). The results showed that SNBA had excellent hydrolytic
stability, and the time of hydrolysis was more than 180 h. Moreover, when the added amount of SNBA was
no more than 2.5% (based on the mass of PAO base ail, as the below), SNBA could completely dissolved in
PAO base oil. When the added amount of SNBA was 2.5%, the maximum non-seizer load (Pg) was 1100 N,

increased by 181% compared with that of PAO base oil. Compared with those of PAO base oil, the wear
scar diameter (WSD) and average friction coefficient were 0.48 mm and 0.087, which fell by 30.4% and 21.6%,
respectively. This synthetic S-N type SNBA exhibited good anti-extreme pressure and anti-wear properties,
and certain anti-friction property. It was found that the wearing of the friction surface significantly
decreased because a composite coating containing S, N and B was formed on the friction surface.

Key words. borate ester; anti-wear agent; tribological performance; hydrolytic stability; fully synthetic base
ail; ail field chemicals and petroleum additives
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Fig. 1 FTIR spectrum of intermediate CNS
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JLE w(C)/%  w(H)I% w(O)% w(N)% w(S)/%
LA 65.36 10.03 3.96 3.47 15.85
NRER (D 65.31 10.07 3.97 3.49 15.82
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Fig. 6 Changes of friction coefficient with the test time
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