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Abstract

In this project, the process design of cyclohexane with an annual output of 35,000 tons was carried out.
By comparing the three mainstream methods, the gas phase benzene hydrogenation method with high
conversion rate was selected. The silicon alkyl catalyst of this method has high selectivity, the extractant
can be recycled, the raw material consumption is reduced, and the economic benefit is improved. ASPEN
PLUS is used to complete the balance of materials and energy, and the main equipment involved in the
process is optimized and designed. The PID flow chart, equipment design diagram and workshop layout
diagram that meet the production requirements are developed. At the same time, in order to ensure the
environment and safety, the selection of the site, the treatment of the three waste components and the
evaluation of the environment and production safety were carried out. Finally, the economic benefits are

calculated to ensure the feasibility and economic feasibility of the project in the production process.

Key words: Benzene; Hydrogen; Cyclohexane; Gas phase method
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JR ST ER
BEN 0.007428568 0.007491025 0.004001536
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RN+ =, IR ENZERE V-101 BREE T E.

(4): A5 183 T-301 ¥oRL K e B 5

FEImEE T-301 MR FE R R &0 N B s

517

3-3 ZEEUEIRIERIZE
ASPEN m EAXHURSTREE T-301 H)PRHE BRI SR a0 T -

37 FEURIRERERER

IN OUT

AL S17 S25 S18 S19 S20
TR C 30 30.00000043  69.26538421  69.26538421  286.3034
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kg/hr
kg/hr
kg/hr
kg/hr
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kg/hr
kg/hr
kg/hr
kg/hr
kg/hr
kg/hr

kg/hr

4783.603019

8.86E-29

3.128237071

6.381659921

0.007557606

1.84E-07

0.991793627
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1.77E-16

8.48E-05
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IN = (4823.18kg/h) + S25(9163.14kg/h) = OUTS17(4770.70kg/h) + S18(36.79g/h) +
S20(9178.82kg/h), FrLA¥E T-301 #kLsr1E.
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INZEGERE (°O) bt & kmol/hr

5 57.2027411
10 57.1677041
15 57.1232572
20 57.0671315
25 56.9964538
30 56.9075376
35 56.7955601
40 56.6540657
45 56.4741811
50 56.2433245
55 55.9429934
60 55.5447615
65 55.0025539
70 54.2364747
75 53.0952548
80 51.2564669
85 479116422
90 40.6320131
95 25.2467593
100 13.1862405
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PIFEEV-201 REERBE ST

KMOL/HR
8

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 0 95 100
VARY 1Vv-201 PARAM TEMP  C

&l 3-4 V201 (NZEEERE RBE SR

MBS, V201 (R 53 bt i BRI B ARG, £36 75 18 N ik#E 30°C
R AR IR

V-201 & 77 REUE B s an 38

3R 3-9 V201 [NZREEE W RBUE S HT

INZ&i#E L /1 (bar) W Obtifi & kmol/hr
1.5 56.9075376
5 57.2179535
6 57.2383037
7 57.2526708
8 57.2633375
9 57.2715541
10 57.2780625
11 57.2833302
12 57.2876666
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57.311792

20



F=m LZHE

PL_E A DONA SRR T8RS, AT —E A A
TERERBRAI, EV:
https://d. book118. com/607104100124006062

21


https://d.book118.com/607104100124006062

