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Tablel Production rate of tri-ester of treatments

A B c D — e s
RIS IR ST
ALY EE L 1% IC /h
1 8 0.8 160 7 85.1
2 7 0.8 160 6 78.8
3 6 1.0 170 8 82.8
4 8 1.0 170 6 80.1
5 7 0.8 160 7 87.6
6 7 0.6 160 7 835
7 7 0.8 160 8 85.3
8 7 0.8 160 7 875
9 7 0.8 160 7 87.7
10 6 0.6 170 6 68.8
11 7 0.8 160 7 875
12 8 1.0 150 6 64.4
13 6 0.8 160 7 85.2
14 7 1.0 160 7 86.5
15 7 0.8 160 7 87.6
16 7 0.8 150 7 854
17 6 1.0 150 8 819
18 7 0.8 170 7 87.6
19 8 0.6 150 8 74.9
20 8 0.6 170 8 77.0
21 6 0.6 150 6 774
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Fig.l FTIR spectraof trimethylolpropane tri-ester
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Table4 MSanalysisof trimethylolpropane tri-ester
FLE 25 L - T U i A JE i BR A1
792.6 792.6=80.06(CeHg)+228.21x2+256.24+H*  Cus0. Ciso
831.6 831.6=80.06+228.21x2+256.24+K * Cia0~ Ciso
857.7 857.7=80.06+228.21+256.24+254.22+K"* Ci40. Cigor Cis1
8915 891.5=80.06+254.22x2+280.24+Na" Cis1s Cig2
917.5 917.5=80.06+254.22+280.24x2+Na* Cis1s Cig2
9315 931.5=80.06+254.22+280.24+278.22+K"* Cig1. Cigz. Cigs
945.5 945.5=80.06+282.26+280.24x2+Na” Cig1v Ciso
977.6 977.6=80.06+282.26+280.24+312.3+Na” Cig1. Cigz. Cano
10339 1033.9=80.06+310.29x3+Na" Coo1
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Table5 Performances comparison of synthetic lubricant and
commercial petroleum-based [ubricants
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Table6 Induction time of palm ail, synthetic lubricant

and commercial petroleum-based lubricants
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Synthesis of biodegradable lubricant using palm ail

Ma Chuanguo, Guo Ruihua
(College of Grain, Oil and Food, Henan University of Technology, Zhengzhou 450001, China)

Abstract: In order to get biodegradable Iubricant, trimethylolpropane tri-ester was prepared using palm oil as material. Gas
chromatographic internal standard method was adopted to analysis the production rate of tri-ester. Optimized by response
surface methodology, the production rate of tri-ester was up to 88.75%. Purified by molecular distillation, the purity of the
tri-ester was up to 98.6%. The structure of tri-ester was confirmed by FT-IR and MS. Then, the tri-ester was compounded with
PB-1300 (polyisobutylene), T803B (poly-a-olefin), BHT (2,6-Di-tert-butyl-4-methylphenol) and S-80 (sorbitol
monoglycerides), to prepare lubricant. The lubricant had good viscosity-temperature performance and outstanding security

stability, and it was also hon-toxic and biodegradable.
Key words: biodegradation, lubricant, production, palm ail



