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1 
Steam

2 
Oxygen

3 
Coal

4    
Slag

5   
Syngas 6 Recycle 7 H2S

8 
Oxygen

9 
Sulfur

10 Clean 
Gas

11    
Steam

12 Shift 
Gas

13 Shift 
Gas

14       
Mix

15-19 
PFR

20 
Recycle

21 
Separ

22    
MeOH

23 Pure 
MeOH

24 H20 
EtOH

Temperature   
(K) 510 298 298 1870 1870 553 553 298 573 553 375 673 353 358 532 363 3 58 342 338 347

Pressure    
(MPa) 32.0 32.0 32.0 32.0 32.0 32.0 32.0 1.01 1.01 32.0 1.01 24.0 8.4 9 8.5 7.7 8.5 8.5 0.1 0.101 0.101

Mass Flow-
rates(MT/hr)

Total 70.0 90.0 200 0.708 334 334 2.59 1.22 3.81 332 93.7 425 648 5450 5450 4803 3470 298 208 891
  C 0.00 0.00 0.00 0.708 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.0 0.0 0.00 0.00

  CO 0.00 0.00 0.00 0.00 310 310 0.00 0.00 0.00 310 0.00 183 375.0 28 70 2720 2490 456 0.00 0.00 0.00
  H2 0.00 0.00 0.00 0.00 17.4 17.4 0.00 0.00 0.00 17.4 0.00 26.4 38. 9 107 74.9 68.8 17.0 0.0 0.00 0.00

  H2O 70.0 90.0 200 0.00 0.936 0.936 0.00 0.00 1.37 0.9 9.37E+04 13. 4 10.53 10.5 45.9 0.00 1.67 52.2 0.00 52.2
  O2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.22 0.00 0.00 0.00 0.00 0.0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00

  CO2 0.00 0.00 0.00 0.00 0.719 0.719 0.00 0.00 0.00 0.719 0.00 199 1 99 2300 2220 2084 3660 0.00 3.32E-05 0.00
  S 0.00 0.00 0.00 0.00 2.62E-04 2.62E-04 0.00 0.00 2.44 2.62E-0 4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

  H2S 0.00 0.00 0.00 0.00 2.59 2.59 2.59 0.00 0.00 0.00 0.00 2.79E-0 4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CH3OH 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0 94.9 3220 94.90 15.1 237 2.08E+05 28.6
C2H6O 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0 0.086 0.084 0.086 0.013 8.23 3.91 8.23

P-43

22

13

S-101

Oxygen

Slag

Syngas

Steam

Clean Gas

H2S
Elemental

Sulfur
R-101

R-103

R-102

4

5

7

12

10

.708
����
32.0

334
����
32.0

332
���
32.0

2.59
���
32.0

425
���
24.0

3.81
���
1.01

9

6

334
���
32.0

Steam

Shift Gas

11

93.7
���
1.01

Gas product

Recycle Stream

3
Coal

1

90.0
�	�
32.0

2

8

Oxygen

1.22
�	�
1.01

R-101 S-101 R-103R-102

MT/hr
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PROCESS FLOW DIAGRAM AND MATERIAL BALANCE TABLE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 – Process flow diagram of coal to methanol system 

 
Table 1 – Material Balance Table for Figure 1 
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Table 2 – Dimensions of Major Equipment  
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Table 3 – Heat Exchange Area for Each Heating Unit  
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Table 4 – Estimated Process Capital and Operating Costs 
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