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Abstract:To provide a reference for the biodiesel production enterprises to ensure the product index,
three kinds of antioxidants namely butylated hydroxyanisole ( BHA), 3,5 - di — tert — butyl - 4 -
hydroxytoluene ( BHT ), and tetraethylenepentamine ( TEPA ) were added to Jatropha biodiesel,
respectively. Their effects on the oxidative stability and corrosivity of biodiesel were investigated. The
results showed that three kinds of antioxidants improved the oxidative stability of biodiesel, with TEPA
exhibiting the most significant effect. Additionally, these antioxidants displayed excellent corrosion
inhibition properties. After adding 0. 1% , the copper corrosion grade reached la, meeting national
standard requirements. TEPA again showed the best corrosion inhibition performance, and at an addition
level of 0.2% , the corrosion rate, inhibition efficiency, and coverage of Jatropha biodiesel were 42.76
g/(m”> - h), 80.24% and 0. 82, respectively. Compared with biodiesel without antioxidants, the copper
content on the surface of a copper sheet corroded for 96 h in biodiesel with 0. 1% TEPA increased from

69.6% to 79. 2% , while carbon, oxygen, and
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biodiesel, and slowing the corrosion of the copper sheet by biodiesel, thereby providing both antioxidant

and corrosion inhibition effect.
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Fig.1 Effect of antioxidants on oxidative

stability of Jatropha biodiesel
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Table 1 Comparison of corrosion levels of Jatropha

biodiesel on copper sheets after adding antioxidants
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Table 2 Corrosion rate, inhibition efficiency, and surface

coverage of Jatropha biodiesel with different

antioxidant dosage
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BHA 196.82 127.97 30.63 50.71 0.19 0.47
BHT 139.26 68.93 45.28 62.72 0.43 0.72
TEPA 70.26 42.76 71.82 80.24 0.71 0.82
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243.63 g/(m’ - h)
Note: The corrosion rate of Jatropha biodiesel without antioxidants

is 243.63 g/(m* - h)
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Fig.2 Biodiesel copper sheets corrosion morphology
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Table 3 Surface element content of copper sheet

pre — and post — corrosions %
TLER Jh A ZH4 B 0. 1% TEPA
Cu 93.3 69.6 79.2
C 4.6 19.8 11.9
(0] 2.1 7.5 7.0
N 0.0 2.9 1.7
Si 0.0 0.1 0.0
Cl 0.0 0.0 0.1
Ca 0.0 0.0 0.0
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Note: Original group. Newly purchased copper sheets
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