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[Figure 3]
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[Figure 4]

Example 1
Line No. Temp.[°C] | Press.[K/G] Flow Rate [kmol/h]
C02 Cco H2 CH4 N2 H20 CH30H | Impurity
1 - 96.66 1380.4 5666.6 | 15023.4 913.4 0.0 23.0 0.0 0.0
2 108 96.66 1380.4 5666.9 | 17720.5 913.4 0.0 23.0 0.0 0.0
3a 108.0 96.66 1380.4 5666.9 | 17720.5 913.4 0.0 23.0 0.0 0.0
3b 108.0 96.66 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ba 210.0 96.16 2897.3 6724.8 | 41065.0 | 7000.5 0.0 30.0 184.5 11.5
Ta 261.1 94.36 2421.8 2957.3 | 32103.7 | 7000.5 0.0 513.9 4410.5 20.0
8a 75.0 92.86 2388.5 2952.0 | 32060.8 | 6989.8 0.0 27.0 839.6 15.9
9a 75.0 92.86 33.3 5.3 42.9 10.7 0.0 486.9 3570.9 4.1
5b 200.0 92.36 2388.5 2952.0 | 32060.8 | 6989.8 0.0 27.0 839.6 15.9
b 255.9 91.20 1776.4 1212.8 | 26746.1 | 6989.8 0.0 643.8 3181.5 20.6
8b 45.0 89.70 1735.9 1210.7 | 26715.8 | 6966.2 0.0 8.0 211.2 13.2
9b 45.0 89.70 40.5 2.2 30.3 23.6 0.0 635.8 2970.3 7.4
15 45.0 89.70 219.1 152.8 3371.3 879.1 0.0 1.0 26.6 1.7
16 45.0 89.70 1516.9 1057.9 | 233445 | 6087.2 0.0 7.0 184.5 115
17 45 - 0.0 0.3 2697.0 0.0 0.0 0.0 0.0 0.0
18 45 - 219.1 152.5 674.3 879.1 0.0 0.0 0.0 1.7
Comp. Exam. 1
Line No. Temp.PC] | Press.[K/G] Flow Rate [kmol/n] :
C0O2 CO H2 CH4 N2 H20 CH30H | Impurity
1 - 118.20 1380.4 5666.6 | 15023.4 913.4 0.0 23.0 0.0 0.0
2 108 118.20 1380.4 5666.7 | 17915.7 913.4 0.0 23.0 0.0 0.0
ba 210.0 117.70 2966.5 6283.7 | 42076.0 | 6599.0 0.0 27.4 149.1 7.0
Ta 250.2 117.35 1943.3 712.8 27864.7 | 6599.0 0.0 1063.7 6716.9 20.1
8a 45.0 115.85 1823.5 709.2 27775.7 | 6536.4 0.0 5.0 1715 8.0
9a 45.0 115.85 119.9 3.6 89.1 62.6 0.0 1058.7 6545.5 12.1
15 45.0 115.85 237.3 92.3 3615.3 850.8 0.0 0.7 22.3 1.0
16 45.0 115.85 1586.1 616.9 24160.3 | 5685.6 0.0 4.4 149.1 7.0
17 45 - 0.0 0.2 2892.2 0.0 0.0 0.0 0.0 0.0
18 45 - 237.3 92.1 723.1 850.8 0.0 0.0 0.0 1.0
Comp. Exam. 2
Line No. Temp.PC] | Press.[K/G] Flow Rate [kmol/n] :
CO2 CcO H2 CH4 N2 H20 CH30H | Impurity
1 - 95.25 1982.5 4859.1 | 16064.1 393.6 119.5 79.3 0.0 0.0
2 108 95.25 1982.5 4859.2 | 20020.1 393.6 119.6 79.3 0.0 0.0
3a 108.0 95.25 1982.5 4859.2 | 20020.1 393.6 119.6 79.3 0.0 0.0
3b 108.0 95.25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5a 210.0 94.75 2770.4 5211.1 | 48673.2 | 2606.8 801.1 90.0 188.5 10.7
Ta 257.1 93.76 1966.3 1399.7 | 38638.3 | 2606.8 801.1 903.2 4785.5 19.9
8a 75.0 92.26 1937.2 1397.1 | 38583.1 | 2602.6 800.0 40.1 862.2 15.3
9a 75.0 92.26 29.2 2.7 55.2 4.3 1.1 863.1 3923.3 4.6
5b 200.0 91.76 1937.2 1397.1 | 38583.1 | 2602.6 800.0 40.1 862.2 15.3
b 252.7 91.20 942.1 413.2 33630.2 | 2602.6 800.0 1039.1 2833.2 19.3
8b 45.0 89.70 923.8 412.6 33598.1 | 2595.2 799.1 12.5 221.0 12.5
9b 45.0 89.70 18.3 0.6 32.0 1.4 0.9 1026.6 2612.3 6.7
15 45.0 89.70 136.0 60.7 4945.0 382.0 117.6 1.8 32.5 1.8
16 45.0 89.70 787.9 351.8 28653.1 | 2213.2 681.5 10.7 188.5 10.7
17 45 - 0.0 0.1 3956.0 0.0 0.1 0.0 0.0 0.0
18 45 - 136.0 60.6 989.0 382.0 117.5 0.0 0.0 1.8
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[Figure 5]

Example 2-1
Line No. Temp.PC] | Press.[K/G] Flow Rate [kmol/h] :
COo2 CO H2 CH4 N2 H20 CH30H | Impurity
1 - 73.87 1380.4 5666.6 | 15023.4 913.4 0.0 23.0 0.0 0.0
2 108 73.87 1380.4 | 5666.8 | 17830.3 | 913.4 0.0 23.0 0.0 0.0
3a 108.0 73.87 1380.4 5666.8 | 17830.3 913.4 0.0 23.0 0.0 0.0
3b 108.0 73.87 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ba 210.0 73.37 3012.3 6630.0 | 41246.3 | 6846.2 0.0 32.8 240.8 15.1
Ta 258.6 71.01 2540.3 2551.6 | 31673.5 | 6846.2 0.0 513.8 4773.1 24.1
8a 75.0 69.51 2512.3 2547.9 | 31640.0 | 6837.9 0.0 34.0 1065.2 20.1
9a 75.0 69.51 28.0 3.6 335 8.3 0.0 479.8 3707.9 4.1
5b 200.0 69.01 2512.3 | 2547.9 | 31640.0 | 6837.9 | 0.0 340 | 10652 | 201
7b 253.8 67.50 1907.0 | 1108.9 | 26946.0 | 6837.9 | 0.0 6433 | 31014 | 241
8b 45.0 66.00 1876.4 | 1107.5 | 26924.6 | 6821.7 | 0.0 112 | 2769 | 17.3
9b 45.0 66.00 30.7 1.4 21.4 16.2 0.0 632.1 2824.5 6.8
15 45.0 66.00 2445 | 1443 | 35086 | 888.9 0.0 15 36.1 2.3
16 45.0 66.00 16319 | 963.2 | 23416.0 | 5932.8 | 0.0 9.8 2408 | 15.1
17 45 - 0.0 03 | 28068 | 0.0 0.0 0.0 0.0 0.0
18 45 - 244.5 144.1 701.7 888.9 0.0 0.0 0.0 2.3
Comp. Exam. 4
Line No. Temp.[°C] Press. [K/G] Flow Rate [kmol/h] -
CO2 CcO H2 CH4 N2 H20 CH30H | Impurity
1 - 95.34 1380.4 | 5666.6 | 15023.4 | 913.4 0.0 23.0 0.0 0.0
2 108 95.34 1380.4 5666.9 | 17570.5 913.4 0.0 23.0 0.0 0.0
3a 108.0 95.34 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3b 108.0 95.34 1380.4 | 5666.9 | 17570.5 | 913.4 0.0 23.0 0.0 0.0
5a 210.0 94.84 1353.6 | 14049 | 255425 | 6257.8 | 0.0 3.4 185.1 9.7
7a 251.1 94.32 5830 | 191.8 | 208045 | 6257.8 | 0.0 777.9 | 21609 | 137
8a 75.0 92.82 577.0 191.5 20784.2 | 6250.8 0.0 38.8 526.5 11.0
9a 75.0 92.82 6.1 0.3 20.3 7.0 0.0 739.0 1634.4 2.7
5b 200.0 92.32 1957.4 5858.1 | 35807.6 | 7164.2 0.0 61.8 526.5 11.0
b 258.2 90.88 1600.5 1603.7 | 26228.5 | 7164.2 0.0 427.9 5119.3 20.2
8b 45.0 89.38 1541.0 1599.0 | 26179.3 | 7124.2 0.0 3.8 210.7 11.1
% 45.0 89.38 59.5 47 49.2 39.9 0.0 4240 | 49086 | 9.1
15 45.0 89.38 187.4 | 1945 | 31839 | 866.4 0.0 0.5 25.6 13
16 45.0 89.38 1353.6 1404.6 | 22995.4 | 6257.8 0.0 3.4 185.1 9.7
17 45 - 0.0 0.4 2547.1 0.0 0.0 0.0 0.0 0.0
18 45 - 187.4 194.1 636.8 866.4 0.0 0.0 0.0 1.3
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[Figure 6]

Example 3
Line No. Temp.[°C] Press.[K/G] Flow Rate [kmol/h] -
Co2 CcO H2 CH4 N2 H20 CH30H | Impurity

1 - 75.8 1380.4 | 5666.6 | 15023.4 | 913.4 0.0 23.0 0.0 0.0

2 108.0 75.8 1380.4 | 5666.8 | 17799.4 | 913.4 0.0 23.0 0.0 0.0

3a 108.0 75.8 1104.3 | 4533.5 | 14239.5 | 730.7 0.0 18.4 0.0 0.0

3b 108.0 75.8 276.1 1133.4 | 3559.9 182.7 0.0 4.6 0.0 0.0

5a 210.0 75.3 2707.7 | 5548.0 | 38159.6 | 6701.4 0.0 27.1 233.2 14.2

7a 257.2 73.4 2195.0 | 1804.7 | 29134.9 | 6701.4 0.0 548.3 | 44723 | 22.6

8a 75.0 71.9 2169.0 | 1802.0 | 29101.7 | 6692.6 0.0 33.1 943.3 18.5

9a 75.0 71.9 26.1 2.8 33.2 8.7 0.0 515.2 | 3528.9 4.1

5b 200.0 71.4 24451 | 2935.3 | 32106.3 | 6875.3 0.0 37.7 943.3 18.5

b 254.4 69.9 1874.7 | 1166.8 | 26858.3 | 6875.3 0.0 612.6 3272.9 23.2

8b 45.0 68.4 1841.5 | 1165.2 | 26834.8 | 6857.4 0.0 10.0 267.9 16.3

9b 45.0 68.4 33.2 1.6 23.5 17.9 0.0 602.6 3005.0 6.9

15 45.0 68.4 2381 | 150.7 | 3470.0 | 886.7 0.0 13 34.6 2.1

16 45.0 68.4 1603.4 | 1014.5 | 23364.8 | 5970.7 0.0 8.7 233.2 14.2

17 45.0 - 0.0 0.3 2776.0 0.0 0.0 0.0 0.0 0.0

18 45.0 - 2381 | 150.4 | 6940 | 886.7 0.0 0.0 0.0 2.1

Comp. Exam. 5
. Flow Rate [kmol/h
Line No. Temp.[C] Press. [K/G] C02 co H2 CH4 : N2 : H20 | CH30H | Impurity

2 108.0 102.1 1380.4 | 5666.6 | 15023.4 | 913.4 0.0 23.0 0.0 0.0

3a 108.0 102.1 1104.3 | 4533.3 | 12018.7 | 730.7 0.0 18.4 0.0 0.0

3b 108.0 102.1 276.1 | 1133.3 | 30047 | 182.7 0.0 4.6 0.0 0.0
5a 210.0 101.6 4586.5 | 5765.9 | 25273.0 | 14777.3 | 0.0 24.6 175.9 11.6

7a 256.7 99.8 41134 | 1985.9 | 16293.7 | 14777.3 | 0.0 506.2 | 4412.0 | 20.1
8a 75.0 98.3 4039.9 | 1981.2 | 16264.7 | 14747.3 0.0 20.4 666.5 15.0

9a 75.0 98.3 73.5 4.8 29.0 30.0 0.0 485.8 3745.5 5.1
5b 200.0 97.8 4316.0 | 3114.5 | 19269.4 | 14930.0 0.0 25.0 666.5 15.0
b 254.1 96.4 3781.7 | 1307.9 | 14053.5 | 14930.0 0.0 563.9 2998.0 19.6
8b 45.0 94.9 3687.7 | 1305.4 | 14036.3 | 14875.5 0.0 6.6 186.3 12.3
9b 45.0 94.9 94.1 25 17.2 54.5 0.0 557.3 | 28117 7.3

15 45.0 94.9 205.5 72.7 782.1 | 8288 0.0 0.4 10.4 0.7
16 45.0 94.9 3482.2 | 1232.7 | 13254.2 | 14046.7 0.0 6.2 175.9 11.6
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[Figure 7]
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[Figure 8]
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and power index
~125%
O

L(I') —o— Distribution ratio: 0.8 Circulation ratio: 1.0
120% -8 Distribution ratio: 0.8 Circulation ratio: 1.4

2 —+— Distribution ratio: 0.8 Circulation ratio: 2.0

(e} —< Distribution ratio: 0.5 Circulation ratio: 1.4

E115% =¥ Distribution ratio: 1.0 Circulation ratio: 1.4

©

X

M 110%

w0

>

N—r

v, 105%

(]

©

£100%

-

()

2 95%

8 0.800 0.850 0.900 0.950 1.000

M value of raw material gas

8/ 10



[Figure 9]

Example 5-2
Line No. Temp.’C] | Press.[K/G] Flow Rate [kmol/h] :
C0o2 Cco H2 CH4 N2 H20 CH30H | Impurity
1 - 87.02 1428.5 6180.1 | 14967.8 934.3 0.0 23.5 0.0 0.0
2 108 87.02 1428.5 6180.8 | 18531.9 934.3 0.0 23.5 0.0 0.0
3a 108.0 87.02 1142.8 49447 | 14825.5 T747.4 0.0 18.8 0.0 0.0
3b 108.0 87.02 285.7 1236.2 3706.4 186.9 0.0 4.7 0.0 0.0
5a 210.0 86.52 3011.8 6431.9 | 32160.0 | 4142.9 0.0 23.1 147.7 8.9
Ta 260.7 85.17 26275 2827.7 | 23798.5 | 4142.9 0.0 415.4 4120.4 16.9
Sa 75.0 83.67 2586.3 | 2821.9 | 23761.8 | 4135.6 0.0 19.6 690.2 13.1
9a 75.0 83.67 41.2 5.9 36.7 7.3 0.0 395.8 3430.3 3.8
5b 200.0 83.17 2872.0 4057.9 | 26755.4 | 43225 0.0 24.3 690.2 13.1
b 257.5 82.11 2433.9 1889.6 | 21104.6 | 4322.5 0.0 467.6 3286.1 18.2
8b 45.0 80.61 2370.0 1885.7 | 21076.8 | 4305.6 0.0 5.5 187.4 11.3
9b 45.0 80.61 63.9 3.9 27.7 16.9 0.0 462.2 3098.8 6.9
15 45.0 80.61 501.0 398.6 4455.2 910.1 0.0 1.2 39.6 2.4
16 45.0 80.61 1869.0 1487.1 | 16621.6 | 3395.5 0.0 4.3 147.7 8.9
17 45 - 0.0 0.7 3564.1 0.0 0.0 0.0 0.0 0.0
18 45 - 501.0 397.9 891.1 910.1 0.0 0.0 0.0 2.4
Example 5-6
Line No. Temp.[°C] Press.[K/G] Flow Rate [kmol/h]
C02 co H2 CH4 N2 H20 | CH30H | Impurity
1 - 85.18 14285 | 6180.1 | 14967.8 | 9343 0.0 235 0.0 0.0
2 108 85.18 14285 | 6180.9 | 18296.0 | 9343 0.0 235 0.0 0.0
3a 108.0 85.18 1142.8 | 4944.8 | 14636.8 | 747.4 0.0 18.8 0.0 0.0
3b 108.0 85.18 285.7 | 1236.2 | 3659.2 | 186.9 0.0 47 0.0 0.0
5a 210.0 84.68 3589.1 | 7463.9 | 38075.9 | 5723.6 | 0.0 25.0 214.1 12.8
7a 261.3 82.67 3155.0 | 3933.5 | 29712.8 | 5723.6 | 0.0 467.0 | 4162.8 | 20.7
3a 75.0 81.17 3119.0 | 3927.6 | 29679.6 | 57163 | 0.0 29.2 903.6 17.0
9a 75.0 81.17 36.0 5.9 33.1 73 0.0 437.8 | 3259.2 37
5b 200.0 80.67 3404.7 | 5163.6 | 32673.2 | 5903.1 0.0 339 903.6 17.0
b 258.3 78.96 2953.9 | 2984.0 | 26961.3 | 5903.1 0.0 490.0 | 35236 | 22.2
8b 45.0 77.46 2893.2 | 2979.2 | 26933.8 | 5885.2 0.0 7.4 253.2 15.1
9b 45.0 77.46 60.6 4.8 21.5 18.0 0.0 482.7 3270.4 7.2
15 45.0 77.46 4469 | 460.2 | 4160.3 | 909.1 0.0 1.1 39.1 23
16 45.0 77.46 2446.3 2519.0 | 22773.4 | 4976.1 0.0 6.2 214.1 12.8
17 45 - 0.0 08 | 33282 0.0 0.0 0.0 0.0 0.0
18 45 - 4469 | 4593 | 8321 | 909.1 0.0 0.0 0.0 23
Example 5-10
Line No. Temp.[°C] Press.[K/G] Flow Rate [kmol/h]
C0O2 Cco H2 CH4 N2 H20 CH30H | Impurity
1 - 81.20 1473.3 6571.0 | 14936.3 951.0 0.0 24.0 0.0 0.0
2 108 81.20 1473.3 6572.5 | 18312.0 951.0 0.0 24.0 0.0 0.0
3a 108.0 81.20 1178.6 5258.0 | 14649.6 760.8 0.0 19.2 0.0 0.0
3b 108.0 81.20 294.7 1314.5 3662.4 190.2 0.0 4.8 0.0 0.0
5a 210.0 80.70 5039.7 | 11205.0 | 46253.1 | 7566.7 0.0 28.1 340.6 19.5
Ta 262.4 76.92 4598.7 7645.0 | 37810.1 | 7566.7 0.0 477.1 4325.7 27.5
8a 75.0 75.42 4565.3 7637.7 | 37783.4 | 7560.6 0.0 44.9 1308.2 24.1
9a 75.0 75.42 33.4 7.3 26.7 6.1 0.0 432.2 3017.5 3.3
5b 200.0 74.92 4859.9 8951.9 | 40770.7 | 7750.8 0.0 49.7 1308.2 24.1
7b 259.1 71.38 44516 | 6765.6 | 35173.0 | 7750.8 | 0.0 463.2 | 38925 | 29.3
8b 45.0 69.88 4387.8 6758.1 | 35148.1 | 7734.4 0.0 10.2 387.1 22.1
9b 45.0 69.88 63.7 7.5 24.9 16.4 0.0 453.0 3505.4 7.2
15 45.0 69.88 526.8 811.3 4219.8 928.6 0.0 1.2 46.5 2.7
16 45.0 69.88 3861.1 5946.7 | 30928.3 | 6805.8 0.0 9.0 340.6 19.5
17 45 - 0.0 1.5 3375.8 0.0 0.0 0.0 0.0 0.0
18 45 - 526.8 809.9 844.0 928.6 0.0 0.0 0.0 2.7
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[Figure 10]

Example 5-15
Line No. Temp.[°C] Press. [K/G] Flow Rate [kmol/h]
co2 co H2 CH4 N2 H20 | CH30H | Impurity
1 - 86.64 1428.5 | 6180.1 | 14967.8 | 934.3 0.0 235 0.0 0.0
2 108 86.64 14285 | 6181.0 | 18237.0 | 934.3 0.0 23.5 0.0 0.0
3a 108.0 86.64 714.3 3090.5 | 9118.5 467.2 0.0 11.8 0.0 0.0
3b 108.0 86.64 714.3 | 3090.5 | 91185 | 467.2 0.0 11.8 0.0 0.0
5a 210.0 86.14 3112.2 | 5723.3 | 33414.2 | 5496.8 0.0 17.5 209.3 12.0
7a 259.8 84.71 2635.8 | 2449.1 | 25436.6 | 5496.8 0.0 501.3 | 3944.9 19.5
8a 75.0 83.21 2600.2 | 2444.7 | 25402.9 | 5488.4 0.0 26.2 748.4 15.5
9a 75.0 83.21 35.6 4.4 33.7 8.3 0.0 475.1 | 3196.5 4.0
5b 200.0 82.71 3314.4 | 5534.7 | 32886.8 | 5955.6 0.0 37.9 748.4 15.5
7b 258.9 81.03 2892.5 | 3112.3 | 26776.3 | 5955.6 0.0 465.5 | 3581.4 21.1
8b 45.0 79.53 2830.3 | 3107.1 | 26747.6 | 5936.6 0.0 6.8 247.0 14.2
9b 45.0 79.53 62.2 5.2 28.7 19.0 0.0 458.7 | 3334.4 7.0
15 45.0 79.53 432.4 | 4747 | 4086.5 | 907.0 0.0 1.0 37.7 2.2
16 45.0 79.53 2397.9 | 2632.4 | 22661.1 | 5029.6 0.0 5.7 209.3 12.0
17 45 - 0.0 0.9 3269.2 0.0 0.0 0.0 0.0 0.0
18 45 - 432.4 | 473.8 | 817.3 | 907.0 0.0 0.0 0.0 2.2
Example 5-19
Line No. Temp.[°C] Press. [K/G] Flow Rate [kmol/h]
C0o2 co H2 CH4 N2 H20 CH30H | Impurity
1 - 81.06 1473.3 | 6571.0 | 14936.3 | 951.0 0.0 24.0 0.0 0.0
2 108 81.06 1473.3 | 6572.3 | 18629.4 | 951.0 0.0 24.0 0.0 0.0
3a 108.0 81.06 1473.3 | 6572.3 | 18629.4 | 951.0 0.0 24.0 0.0 0.0
3b 108.0 81.06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5a 210.0 80.56 4384.3 | 10104.5 | 40970.7 | 5452.6 0.0 29.9 231.9 13.8
7a 262.3 77.70 4006.3 | 6456.8 | 32541.4 | 5452.6 0.0 415.9 | 42415 21.8
8a 75.0 76.20 3969.9 | 6449.1 | 32512.5 | 5447.1 0.0 32.7 1089.5 18.6
9a 75.0 76.20 36.4 7.7 28.9 5.5 0.0 383.2 | 31521 3.2
5b 200.0 75.70 3969.9 | 6449.1 | 32512.5 | 5447.1 0.0 32.7 1089.5 18.6
7b 258.7 73.62 3580.6 | 4268.3 | 26983.2 | 5447.1 0.0 427.1 | 3649.3 23.8
8b 45.0 72.12 3512.5 | 4262.0 | 26957.7 | 5431.8 0.0 7.1 279.8 16.6
9b 45.0 72.12 68.1 6.3 25.5 15.3 0.0 419.9 | 3369.4 7.1
15 45.0 72.12 601.5 | 729.9 | 4616.4 | 930.2 0.0 1.2 47.9 2.8
16 45.0 72.12 2911.0 | 3532.2 | 22341.3 | 4501.6 0.0 5.9 231.9 13.8
17 45 - 0.0 1.3 3693.1 0.0 0.0 0.0 0.0 0.0
18 45 - 601.5 728.5 923.3 930.2 0.0 0.0 0.0 2.8
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