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Abstract: Under the strategic background of low—carbon transformation of the energy structure, utilizing the rich

aromatic hydrocarbon structure in coal tar and producing aromatics through hydrocracking technology is one of the
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key approaches to achieving the goal of "reducing oil and increasing chemicals". In this paper, using coal tar as the
raw material and hierarchical pore Ni-Mo/Y catalyst, the effects of temperature, pressure and space velocity on the
product distribution and aromatic hydrocarbon potential content of medium and low—temperature coal tar
hydrocracking were investigated in a 100 mL fixed-bed reactor. We focused on the synergistic regulation of process
parameters for aromatic hydrocracking and monocyclic alkane retention. Results show that reaction temperature and
space velocity are key to controlling product selectivity. At 366 °C and 0.50 h™', we achieved an optimal balance
between conversion and aromatic potential. Lower temperatures or higher space velocity can prevent the full
hydrogenation of polycyclic aromatic hydrocarbons. While the opposite conditions cause excessive cracking of
monocyclic cycloalkanes and reduce aromatic potential. Additionally, higher reaction pressure mainly enhances
aromatic hydrogenation and inhibits excessive cracking. Under optimal conditions (366 °C, 15.0 MPa, 0.50 h™'), coal
tar conversion, heavy naphtha yield, and aromatic potential reached 71.0 %, 52.0 %, and 61.89 %, respectively.
This work clarifies the mechanism of action of process parameters in the process of multi—stage porous molecular
sieve catalytic hydrocracking of coal tar to produce high—aromatic potential naphtha, which is of great guiding

significance for promoting the high—value conversion of coal tar and the diversified development of aromatics

production technology.
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Table 1 The elemental analysis and texture properties of Ni-Mo/Y
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Fig. 1 Schematic diagram of the hydrocracking evaluation unit
(1) gas flow meter, (2) pre—sulphurisation pump, (3) reaction
feedstock pump, (4) primary reactor, (5) secondary reactor, (6)
high—pressure separator, (7) low—pressure separator, (8) product

tanks, and (9) backpressure valve
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Table 3 The composition of cracked feedstocks
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Fig. 2 Effect of reaction temperature on (a) conversion and

product yields, and (b) aromatic content of heavy naphtha.
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Fig. 3  Effect of reaction temperature on hydrocarbon
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