60

CHINA OILS AND FATS

HEREZDRRUS & C,- = THRER

HREF, R AKREBE, T, 45T

(Il X% ESHA TREFR, T L4 214122)
T Ak Cp, — ZARRARATAR P HAREACH K G JRA AL Z F P, b i RA,
B 5y M RAEAL T &5 B R BRBF 24T Alder — ene hm R B R, K6 1F5) Cyy - ZXUHAH, 3 Cp - 27T
B B R HAT AT 3 = 4T T S 414 Cp - ZABMAM K @ B A AR K @ik
o BRAN:Cy - ZAARMA M RAEF A A VL FePO, A HACH ARALK A F 3% (i8R R
G F) DR BB S R R A E 0 301 R IR 180°C LR B E] 10 h, EsFHTF Cp - 2T
BRI = HAE B T8% | BRAEAC R ) T7. 4% ;3838 JT## BAG AL 2 Ik ZAEIERA A7 8] T #4649 Cp - =70
B HEACH] 24T 5 R WDRR A 5F R s BUIA R 49 S AR L Cyy — Z LA A RA R &89 Cyy —
BN A B EE A A R R K E A 3.61 x107° mol/L, £l RIKLRKE T ABKAH
28.39 mN/m, % b, B 42 FePOABIL T AL RBALH & Cp, - Z LR, TEHRE, RARALK
A&, FF T AE A F B & M ) &6 BT RAY
KRR AR D RBR BT ;Cy — =LA ; Alder — ene BRL
RE S S :T225.2;TQ423.3 + 1 TEAARIAFG: A XEHS:1003 -7969(2023)01 - 0060 - 06

Preparation of C,, — tricarboxylic acid by Maleinisation of oleic acid

CHEN Zhijia,ZHAO Jie ,ZHANG Mingyuan, DENG Linjiang, NIU Tengfei
(School of Chemical and Material Engineering, Jiangnan University , Wuxi 214122, Jiangsu , China)

Abstract ; To solve the problems of homogeneous catalyst residue and high raw material price in the synthesis of
C,, —tricarboxylic acid, using oleic acid as the raw material, Lewis acid as catalyst, the Alder — ene addition
reaction of oleic acid and maleic anhydride was realized, and C,, — tricarboxylic acid was obtained after
hydrolysis. The synthesis conditions of C,, —tricarboxylic acid were optimized and the product was identified, and
its product was neutralized to prepare C,, —tribasic acid sodium surfactant and its surface properties were studied.
The results showed that the optimal conditions for C,, — tricarboxylic acid synthesis were obtained as follows ; with
Lewis acid FePO, as catalyst, dosage of catalyst 3% (calculated by the mole of oleic acid ), molar ratio of maleic
anhydride to oleic acid 3:1, reaction temperature 180 °C, and reaction time 10 h. Under the optimal conditions,
the yield of C,, —tricarboxylic acid could reach 78% and oleic acid conversion rate was 77.4%. It was proved
that C, - tricarboxylic acid was obtained through mass spectrometry and nuclear magnetic resonance
characterization. There was no obvious decrease in activity of catalyst after 5 times of recycling. The critical
micelle concentration of C,, —tribasic acid sodium surfactant prepared by C,, —tricarboxylic acid was 3.61 x10~°
mol/L, and the surface tension () reached 28.39 mN/m. In conclusion, the preparation process of C,, —
tricarboxylic acid by the Alder —ene addition reaction of oleic acid and maleic anhydride with FePO, as catalyst is
green and the cost of materials is low, and the C,, — tricarboxylic acid prepared can used as good material for

surfactant preparation.
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