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Scheme 1 Synthesis process of ECO
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Table 1 Epoxy value and iodine value of ECO at different temperatures

Temp. of dropg. H,0,/°C Reaction temp. /°C 102 Epoxy value/(mol - g=') 10%Todine value/(g - g ')
40 ~45 55 0.106 55.067
65 0.154 42.875
45 ~50 55 0.178 36.779
65 0.202 30.683
50 ~55 55 0.201 30.937
65 0.209 28.905
55 ~60 55 0.198 31.699
65 0.203 30.429
60 ~70 55 0.186 34.747

65 0.161 41.097
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Table 2 Physical properties of ECO in the presence of different catalysts

Catalysts  Time/h 10?Epoxy value/(mol + g=') 10*Todine value/(g - g~ ") Appearance Storage
H, S50, 6.0 0.024 6 75.742 8 yellow transparence viscous liquid turbidity
9.5 0.153 1 43.103 8
13.0 0.126 5 49.860 2
Al, O 6.0 0.133 4 48.107 6 Primrose yellow transparence viscous liquid  transparence
9.5 0.200 4 31.089 6
13.0 0.209 3 28.829 0
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Synthesis and Characterization of Epoxidized Castor Oil

HE Ya-Xin, LI Guo-Ming*, LIU Xing
( Chemistry and Environment Engineering College ,South China Normal University , Guangzhou 510006 )

Abstract Influences of the reaction conditions including the reaction temperature, reaction time and the
quantity of the catalyst added on the epoxidation of castor oil were investigated using acidic alumina as the
catalyst, in order to optimize the reaction conditions. The structure and properties of epoxidized castor oil were
characterized by FT-IR and TG. The epoxy value of product ECO was measured by hydrochloric acid-acetone
method. The utilization of H,0, could be improved and the epoxy value of castor oil could be as high as
2.094 x 10 ~* mol/g under optimized synthetic conditions, where acidic alumina was used as catalyst, thiourea
was added as stabilizer, the temperature of added H,0, solution was 50 ~55 °C, the reaction temperature were
kept at 65 C for 11.5 h. The viscosity of ECO increases with the increas of epoxy value and lower with
temperature increase. ECO remains stable up to 250 °C then started to decompose. There were three obvious
thermal decomposition stages:250 ~ 390 °C, 390 ~470 °C, 470 ~ 580 °C, which showed ECO had a good
thermal stability.

Keywords castor oil,epoxy value, epoxidation ,acidic alumina



