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Intrinsic kinetics of methanol synthesis over C307-M catalyst
SUN Xun', LI Xiao-min®, YU Xin-yao®, SUN Zhong-hua'" , CHEN Hai-bo",
QIAN Jun-feng', CHEN Qun'

(1.School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China;
2.Sinopec Nanjing Research Institute of Chemical Industry Co., Ltd., Nanjing 210048, China)

Abstract: The intrinsic kinetics of C307-M catalyst, developed by Sinopec Nanjing Research Institute of Chemical

Industry Co., Ltd.,is studied through using an isothermal integral reactor under the reaction conditions that the pressure
is 4-8 MPa,the temperature is 473. 15-553. 15 K the space velocity is 8 000—20 000 h™",and the feed composition is
as follows:y, =0. 08-0. 24,yCO2 =0.03-0. l2,yH2 =0.64-0.75 and Iy, = 0.05-0. 13. A Langmuir-Hinshelwood type

kinetics model is employed to describe the competitive hydrogenation of CO and CO, to methanol. According to the

experimental data, the kinetic model parameters are optimized by using a genetic algorithm combined with Levenberg-

Marquardt method. Statistical tests confirm that the established kinetics model is reliable.
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e /K P/MPa N o Yo

(mol-h™) H,/% CO/% CO,/% H,/% CO/% C0,/%
1 473.15 7.94 0.6128 0. 6663 0. 2456 0. 0280 0. 6255 0. 2209 0. 0274
2 493.55 6.95 0.3574 0. 6663 0. 2456 0. 0280 0. 6226 0.2171 0. 0287
3 513. 65 5.97 0.7619 0. 6663 0. 2456 0. 0280 0. 6225 0.2188 0. 0276
4 533.55 4.96 0. 4590 0. 6663 0. 2456 0. 0280 0. 6030 0. 2008 0.0312
5 553.65 4.03 0.8978 0. 6663 0. 2456 0. 0280 0. 6160 0.2093 0. 0309
6 493.75 8.03 0. 7821 0.7104 0. 2003 0. 0460 0. 6669 0. 1746 0. 0419
7 534.05 5.99 0. 4890 0.7104 0. 2003 0. 0460 0. 6385 0. 1284 0. 0561
8 553. 85 5.01 0. 8948 0.7104 0. 2003 0. 0460 0. 6587 0. 1476 0. 0538
9 473. 65 4.02 0. 6541 0.7104 0. 2003 0. 0460 0.6716 0. 1769 0. 0427
10 553.75 7.99 0. 3431 0. 6571 0.1578 0. 0688 0. 5888 0. 1045 0.0735
11 473. 65 7.04 0. 5267 0. 6571 0.1578 0. 0688 0. 6086 0. 1377 0. 0614
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523 /K P/MPa N o T
(mol-h") H,/% CO/% €0,/ % H,/% CO/% €0,/ %
12 494. 15 6.03 0. 8889 0.6571 0. 1578 0. 0688 0.5739 0. 1061 0. 0666
13 534.25 4.00 0.6015 0. 6571 0. 1578 0. 0688 0. 6001 0. 1096 0.0750
14 494. 15 6.02 0.3215 0.7101 0. 1027 0. 0898 0. 6680 0. 0885 0.0787
15 513.85 4.9 0.7568 0.7101 0.1027 0. 0898 0. 6660 0. 0875 0.0784
16 534.25 4.03 0.3077 0.7101 0. 1027 0. 0898 0. 6748 0.0716 0.0911
17 513.95 8.02 0.7088 0.7623 0.0323 0. 1170 0. 6987 0. 0254 0. 0889
18 533.65 6.97 0. 4765 0.7623 0.0323 0. 1170 0. 6952 0.0224 0. 0886
19 474,45 4.97 0.9014 0.7623 0.0323 0. 1170 0.7330 0. 0279 0. 1047
20 493. 85 4.01 0. 6081 0.7623 0.0323 0. 1170 0.7227 0.0271 0. 1000
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