2011 40 10

PETROCHEMICAL TECHNOLOGY

* 1089 -

134-

™
™
0.6% (w) TM

-134-

FTIR.

™

™

1000 —8144(2011) 10 - 1089 - 05

™

232 C

0.6% (w)

TQ 252

121013)

2 —

-5- -13
™

™
(100 ~500 N)

Synthesis of 1 3 4-Thiadiazole Derivative and Its Anti—Corrosion and

Friction—-Reducing Performance

Liw Lin  Zhu Jiangli Xing Jinjuan

( Liaoning Provincial Key Laboratory of Functional Compounds Synthesis and Application Bohai University

Abstract

novel additive for conventional lubricating oil

Jinzhou Liaoning 121013 China )

A thiadiazole derivative named 2-benzylmercapto-5-methyld 3 4-hiadiazole( TM) a
was synthesized from 2-mercapto-5-methyld 3 4-

thiadiazole and characterized by means of FTIR elemental analysis liquid chromatography and mass

spectrometry. Thermal gravimetric analysis was carried out to evaluate its thermostability and the

results showed that the thermal decomposition temperature of TM was at 232 °C. Anti-corrosion and

frictionreducing performances of TM in based stock were investigated by means of copper strip

corrosion and four ball tester test. The results indicated that the wear diameter and frictional coefficients

of the system could be lessened obviously with the addition of TM. In the range of load 100 —500 N

the appropriate dosage of TM was 0.6% .
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Carlo = Frba = 1106 Table 1~ The element analysis data of the synthesized product
™ ; PE — 1730 Element w % Element w %
™ : C 54.38(54.05) " N 12.73(12.61) "
Agilent 1100 Series LC/MSD VL ESII H  4.29(4.50)° S 28.60(28.83) °
/ ™ Data in the brackets were the theoretical values of 2-benzylmercap—
 Agilent €y (150 mm x 4. 6 mm x to-5-methyld 3 4-thiadiazole( TM) .
5 wm) (V( ) : FTIR 1. 1 3398
V( ) =90 :10) 0.6 mL/min 40 C em ! C—H ;
2 ul; :APCI  SIM 1300 ~2 000 cm ™' C=N
o o FTIR
1.4 ™ ™ o
1.4.1
SYD -5096
16 ™
30 mL ( T™ ( ) 0.6%
) 50 °C 3h
1. 4 2 ’ 3 000 ' 2 000 . 1 000
Perkin — Elmer PYRIS DIAMOND
1 FTIR
™ ° Fig.1 FTIR spectrum of the synthesized product.
N, 60 mL/min 10 °C /min
0 ~600 C. 2.2
1.4.3 2 3.
MRS -10D 90. 0%
1 450 r/min 60 min GCrl5 222 APCI . 223

( 12.7 mm
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Table 2 Result of copper strip corrosion test of TM

) Apparent of copper strip ) )
Sample ) Corrosion rating
after experiment

2 Base stock Light purple 2b
Fig.2 HPLC chromatogram of the synthesized product. Base stock + TM Deep orange 1b

0.60

250 30 400
w(TM), %
3
Fig.3 MS spectrum of the synthesized product. 5 ™

Fig.5 Relationship of wear scar diameter with TM concentration in base stock.
2.3 ™ Test conditions: 300 N 30 min.
™ TG 4, 4 ™

232 C . ™

™ 0.6%

200 300 400 500
Temperature/C

on coefticient

4 T™™M TG
Fig.4 TG curve of TM.

2.4 T™
™ 2, 2
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Fig.6  Relationship of friction coefficient with TM concentration in base stock.

Test conditions: 300 N 30 min.
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Fig.8 Variation of friction coefficient with load.

Test conditions: w( TM) =0.6% 60 min.

Buse stock+TM 0.6% TM
9, 9
; °
Fig.7 Variation of wear scar diameter with load. ™
Test conditions: w( TM) =0.6% 60 min. °
9 (a) 0.6% TM
Fig.9 Inverted metallographic microscope photos of wormn surface of steel ball lubricated with
base stock( ) and base stock-additive( w( TM) =0.6%) (b) .
Test conditions: 300 N 60 min.
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