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Fig 1 Synthesisof chemically modified oybean oils !
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Table1l Tribological character istics of the chem ically modified soybean oils
X groups of modified V isosity/ Friction coefficienty Pour point
Dybean oil (mm?- s'%),40 Fo /N WD fmm 98 N 196 N 204 N /
Acetyl 1469 0 862 4 Q 45 0 049 0 075 o 077 -8
Propionyl 1145 0 744. 8 Q52 0 055 0 078 0 080 -12
Butyryl 237. 3 695 8 Q 64 0. 060 0 074 0 073 -6
Caproyl 545 1 695 8 Q 61 0 063 0 078 0 076 -4
Octanoyl 181 5 695 8 Q 65 0 060 0 076 0 072 - 10
Soybean oil 27.5 646 8 Q57 0. 068 0 071 0 072 -9
150BS 1540 0 646.8 0 50 0057 0 111 0129 -7
1 ) = 4 [ ’
- 12 5 ] ’ ’
Vi 1 000 mm’ /s , (i
) ) 23
. Vio 1 000 mm® /s,
WD 150BS , Ps ) ) )
150BS
, , 150B S
150B S , 150B S
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, 34.5%, 45 4%,55 9%, 66 1%. 7
, 7 (32, 46",
68", 100, 1507, 2207, 320") , ( )
3 9%, 13 6%, 24 1%, , 2 3

2
Table2 Tribological character istics of m neral oils

Friction coefficienty

Bas oil Pg /N WSD /mm Pour point/
98 N 196 N 294 N
32* 470 4 Q0 60 Q 074 Q 086 0 090 - 10
46* 470 4 Q0 62 Q 079 Q0 082 Q0 085 -9
68" 509 6 Q0 59 Q0 084 Q0 087 Q0 090 -8
100" 509, 6 Q0 59 Q 086 Q 091 0 092 -7
150* 548 8 Q0 57 Q0 102 0 099 Q0 094 -6
220* 597. 8 Q0 58 0 106 0 102 Q0 090 -6
320" 597. 8 Q0 58 Q0 119 Q0 106 0 105 -5
3

Table3 Tribological character istics of diver sified oil prepared by propionyl soybean oils

Friction coefficienty

Bas oil Pg /N WSD /mm Pour point/
98 N 196 N 294 N

32% 597. 8 Q0 66 Q0 074 Q. 086 0. 088 < -50
46" 597. 8 Q 65 Q0 076 Q0 078 0. 082 < -50
68" 597. 8 Q0 63 Q0. 082 Q0 084 0. 086 - 45
100* 646. 8 Q0 60 Q0 083 Q 085 Q0 086 - 37
150% 646. 8 Q0 61 Q0 086 Q0. 088 0. 084 - 30
220% 695 8 Q 59 Q0. 088 Q0. 092 0. 089 - 24
320" 695 8 Q57 0 091 Q0 095 Q 097 - 17

polyether 548 8 Q0 67 0 072 0084 0 088 < -50

2 3 ,
22 3%,
) 3 9%.
: (32, 46", .
68") , 32
; , (1% PAN +0Q 2% T501) ,
(100" - 320") DT ,
’ y 4'.
b 4 L
: FDC ROB ST
3
24 a

32 , ,
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4
Table4 Oxidation stability of propionyl soybean olil

Oxidation delayed period values Oxidation delayed period

Bas oll evaluated by FDSC/min values evaluated by ROB ST/min
Propionyl soybean oil +Dioctyl Sebacate 209 632
Propionyl oybean oil + Polyether 17. 2 733
M ineral oil 58 34

*

The viscosity levels of these three base oil are all 32%,
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The Alkyl Chan Structure and Tr ibology Character istics of
Chamically M odified Soybean O |l

L 1Qing- hua, TAO De- hua, WANGBIr', MO Yun - hui'
(1 College of M echatronics Engineering and Autanation, Shanghai U niversity, Shanghai 200072, Ching;
2 College of Enviroomental and Chamical Engineering, Shanghai U niversity, Shanghai 200072, China)

Abstract: A series of chenically modified soybean oil was prepared by epoxidizing ©ybean oil and fatty acidswith
different chain lengths through esterification reaction, and the molecular structure of chemically modified ybean
oil was identified Their tribological characteristicswere evaluated and analyzed And the acetyl - chemically -
modified sybean oil was analyzed by Auger Electon gectroscopy (AES). Results showed that the chemically
modified soybean oils had good tribological characteristics The chamically modified soybean oilswith different acyl
chain lengths had different viscosities The higher the viscosity was, the better lubricating characteristics became
Acetyl - chamically - modified oybean oil and propionyl - chamically - modified sybean oil had high content of
oxygen and strong adsoiption activity to the frictional surface and can produce protection fim Therefore its
lubricating characteristicswere better than that of soybean oil and 150B S bright stock The propionyl - chemically
- modified ybean oil had high viscosity and the lovest pour point and could be used © blend the lubricating oils
with diversified viscosity levels instead of bright sock These blended lubricating oils prepared by propionyl -
chamically - modified oybean oil and polyether had lower pour point and better tribological characteristics than that
of the mineral oils of comparable viscosity level, the oxidation stability was al far better than that of mineral oil
Key words ybean oil, chanical modification, tribological characteristic, oxidation stability
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