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ABSTRACT

ABSTRACT

As a preferred antioxidant in industries of feed, ethoxyquin (EMQ) is widely
applied in many industries with excellent performance and low cost. Considering the
defects in the synthetic process of EMQ as reported, for instance, long reaction time,
complex post-treatment and high process cost, a simple, low-cost and optimal
synthetic process of EMQ with p-phenetidine and acetone is proposed by
investigating main factors which affects the reaction and optimizing process
conditions in this paper.

The three synthetic process of EMQ from p-phenetidine and acetone were
explored in the presence of iodide, PTSA and PTSA/iodide as catalyst respectively.
And the effects of molar ratio of acetone to p-phenetidine, solvent dosage, catalyst
amount, reaction time and reaction temperature were investigated to determine the
optimal reaction conditions. By comparison and analysis, the synthesis of EMQ in the
presence of PTSA as catalyst stood out high yield of product and low cost of catalyst.
But the synthetic process should be optimized and improved aiming at the long
reaction time and high unit consumption of p-phenetidine. The results showed that the
optimal reaction conditions were as follows: the reaction temperature, 180 °C; the
molar ratio of p-phenetidine, 3.12:1; the reaction time, 21 h. The conversion of
p-phenetidine reached to 77.0%, the unit consumption of p-phenetidine was 0.649, the
selectivity of EMQ reached to 0.93 and the yield of EMQ reached to 71.0% under the
optimal conditions.

Meanwhile, a recovery scheme of p-phenetidine washed and extracted by PTSA
aqueous solution with low cost and high efficiency was determined to simplify the
traditional post-treatment and reduce the process cost in this paper. The optimized rate
of p-phenetidine recovery reached to 90.9%.

Finally, the industrialized scheme (the synthesis process optimization of EMQ
catalyzed by PTSA) which could produce 2400 tonnes EMQ product per year was

designed including process flows, calculation of material balance and energy balance,



ABSTRACT

and the basic data of major equipments. The design result in this industrialized
scheme could provide the basis for industrialized production of EMQ. The unit cost of
EMQ production was 20392 yuan/t and new profit was 1000 yuan/t compared with

traditional process.

Keywords: Ethoxyquin; Synthesis process; PTSA,; Industrialized scheme
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