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Figure 1 Schematic diagram for SPE (1. Entrance; 2. gland; 3.
extraction column; 4. filtrate; 5. stationary phase; 6. exit) (color online).
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Figure 2 Ternary liquid-liquid equilibrium equipment (1. Electric
furnace; 2. three-necked flask; 3. thermocouple; 4. condenser; 5. cold
water pipes; 6. pipette) (color online).
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Table 3 Dipole moment and single point energy of typical solvents
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Figure 3 Electrostatic potential distribution of typical solvent mole-

cules (color online).
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Figure 4 Electrostatic potential distribution of typical compound
molecules (color online).
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Table 5 Molecular structure and physical property of typical solvents/
compounds
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Figure 5 Distribution of 8 for solvent-1,2,3,4-tetrahydronaphthalene
system (color online).
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Figure 6 Distribution of § for solvent-isobutylbenzene system (color
online).
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Figure 7 Distribution of 6 for solvent-1-methyl naphthalene system
(color online).
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Figure 8 Distribution of AE;, for different solvents to dodecane and
aromatics (color online).
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Figure 9 Distribution of S for solvent-1,2,3,4-tetrahydronaphthalene
system (color online).
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Figure 13 Scatter diagram (left) and iso-surface diagram (right) of
DMSO and dodecane (color online).
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Figure 14 Scatter diagram (left) and iso-surface diagram (right) of
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Figure 15 Scatter diagram (left) and iso-surface diagram (right) of
DMSO and isobutylbenzene dimer (color online).
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Figure 16 Scatter diagram (left) and iso-surface diagram (right) of
DMSO and 1-methyl naphthalene dimer (color online).
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Effect of solvent structure on separation of different ring aromatics
from straight-run diesel
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Abstract: Refining and chemical industries in China are facing a significant challenge in adjusting their product
structure to meet carbon peaking and carbon neutrality goals. One particular challenge lies in the production of low
carbon olefin, which requires the use of straight-run diesel as an optimal feed for the cracking process. However, the
presence of coking, caused by the 20 wt% aromatics content in straight-run diesel, has hindered the production cycle and
the yield of target products. Efficiently separating the aromatics is therefore crucial in overcoming this challenge. To
address this issue, a combination of quantum chemical calculation and liquid-liquid phase equilibrium experiments was
employed to study the interaction between organic solvents and different ring aromatics. The research findings indicate
that the separation of aromatics is facilitated by solvents with strong polarity, a ring structure, and low steric hindrance.
Additionally, it was observed that the separation becomes easier with an increasing number of rings in the aromatics.
These findings not only provide fundamental support for the development of extractive solvents but also offer a potential
solution for the separation of different aromatics in the future. By implementing these insights, the refining and chemical
industries in China can adjust their product structure to align with carbon peaking and carbon neutrality goals, ultimately
contributing to a more sustainable and environmentally friendly future.

Keywords: straight-run diesel, separation of aromatic, phase equilibrium, interaction energy

doi: 10.1360/SSC-2023-0095

1791


https://doi.org/10.1016/j.fuel.2021.120740
https://doi.org/10.1016/j.fuproc.2019.106198
https://doi.org/10.1016/j.seppur.2019.115757
https://doi.org/10.1016/j.seppur.2021.118747
https://doi.org/10.1134/S0965544107040081
https://doi.org/10.1360/SSC-2023-0095

	溶剂结构对萃取分离直馏柴油中不同环数芳烃的影响
	引言�������
 ���

	实验部分�������
 ���

	试剂与仪器�������
 �����

	实验方法�������
 �����

	直馏柴油族组成检测�������
 �������

	量子化学计算方法�������
 �������

	三元液-液相平衡实验�������
 �������

	分析计算方法�������
 �������



	结果与讨论�������
 ���

	直馏柴油族组成分析�������
 �����

	溶剂 2�� 溶剂、烷烃和芳烃分子结构性质分析�������

	典型溶剂分子结构性质�������
 �������

	典型烃类化合物分子结构性质�������
 �������


	溶剂萃取脱芳烃过程机理研究�������
 �����

	溶剂对芳烃的选择性�������
 �������

	溶剂对芳烃的溶解性�������
 �������



	结论�������
 ���



