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Abstract

Despite of Iran's position as one of the leading countries in the production of Received: 25 February 2022
spearmint (Mentha spicata L.), the extraction of spearmint essential oil (SEO) and Accepted: 23 May 2022

its use in food and pharmaceutical industries are faced with challenges such as Page Number: 55-64

non-uniformity of product and low amount of two valuable compounds of carvone
and limonene. Therefore, this study was conducted with the aim of obtaining SEO
with more than 75% carvone, as well as designing and simulating the extraction
process with high economic efficiency. After determining the components of
the raw SEO and modelling the standardized SEO, the characteristics of the batch
fractional distillation tower and the equipment required for the operation were
modelled, and dynamic operations were simulated. The operational design of
the process was performed based on the processed simulator (Aspen PLUS V.10),
and its performance was analyzed. During the simulation, from 40 Kg of input
feed with about 50% carvone, 18.2 Kg of standardized SEO with more than 75%
carvone can be obtained. According to the results, the optimum condenser

temperature and return flow to achieve maximum purity in the shortest time for Keywords:

the low weight compounds were 25-30°C and 3.1 ratios. The increasing Spearmint Essential Oil;

temperature of the column tower caused increasing the amount of carvone in .

the pot and the amount of limonene in the receiver. However, the excessive Carvone;

temperature had an adverse effect on the output product; it reduced the amount of Limonene,

limonene in the receiver and increased undesirable components. Finally, Standardization,

the results obtained in this research can be a guide for researchers and industries .
Batch Fractional

to produce SEO with the desired characteristics and be helpful in designing pilot o
and industrial systems for essential oil extraction and standardization of other Distillation
medicinal and aromatic plants.
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Figure 1. (a) The Side View of Tower in Lab (b) Schematic
Diagram of the Batch Distillation Column in Aspen PLUS.
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Table 1. Operating Condition in Batch Distillation Column at Different Stages.

Stage Operating Condition Quantity
Reflux ratio Infinite
Jacket heating duty 0.5 kW
Total reflux

Pressure 0.1 bar
Time 0.5 hour

Reflux ratio 3.0
Jacket heating duty 0.5 KW
Light key separation Condenser Duty 0.53 kW
Pressure 0.1 bar
Time 18 hours
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Figure 2. Simulation of Mass Composition Profile in the Receiver vs Time.
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Figure 3. Simulation of Mass Composition profile in Pot vs Time.
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Figure 4. Simulation of Mass Change in Pot vs Time.
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Figure S. Simulation of Change in Pot's Temperature vs Time.
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Table 2. Component Fraction for Feed and Products (%).

Row Compounds
1 a-Pinene
2 Sabinene
3 B-Pinene
4 Myrcene
5 Limonene
6 1,8-cineole
7 Menthone
8 Neo-Dihydro carveol
9 Pulegone
10 Carvone
11 trans-Caryophyllene
12 Germacrene D
Total

Feed Receiver Pot
0.9 15 0
0.8 L3 0
1.30 2.2 0
1.80 2.20 0

11.90 20.80 0

5.80 10 0

8.40 13.70 1.30

3.20 4.90 0.80

10.50 8.30 12.75

49.40 33.60 75.10

2.50 1.00 3.95

2.20 ° 6

98.7 99.50 99.90
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Table 3. Final Mass Hold up in Pot and Receivers Based on
Simulation.

Receiver/Pot

Mass Hold up (Kg)

Receiver 1 21.8
Receiver 2 0
Residue in pot 18.2
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