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Abstract  Carbon dioxide should be removed to increase the productivity of dimethyl ether(DME) from the
DME manufacturing process. In this study, carbon dioxide can be removed using a physical absorbent through a
solvent absorption method and membrane separation method. After performing the simulation for the carbon
dioxide removal process, the energy consumption of the processes was compared. Methanol was used as a
physical absorbent for the rectisol process, dimethyl ethers of polyethylene glycol for the Selexol process and
N-methyl pyrrolidone for the Purisol process. By performing the simulation for each process, the energy
consumption was compared. The Purisol process had the lowest energy consumption, followed in order by the
Selexol process, Rectisol process and Membrane process. Therefore, the Purisol process was the most suitable
method for the carbon dioxide process in the DME manufacturing process.

Key Words : Absorption method, Carbon dioxide removal process, DME manufacturing process, Energy
consumptions, Membrane separation method
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[Fig. 11 Block diagram of DME FPSO process.
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[Table 1] Feedstock information
Component mole%
CH, 0.37
CO, 21.18
H,O 0.09
CO 37.35
H, 40.77
N, 0.24
Temperature (C) 19.00
Pressure (kPag) 2,710.00
Flow rate (kmol/hr) 28,596.37
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[Fig. 2] Principle of membrane process.
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[Table 2] Gas permeance properties of membrane

Permeation constant (GPU)

PN, 2.820 x 10° cm3/cm2~sec~mmHg
PCH,4 9.470 x 10° cm’/em’ sec:mmHg
PCO, 2576 x 10° cm’/cm* sec-mmHg
PH, 7.570 x 10° cm3/cm2-sec-mmHg
PCO 4.160 x 10° cm3/cm2~sec~mmHg
PH.O 30.06 x 10° cm’/em’ sec:mmHg

*JE = PRO/ICY W=]o] Q=
eI G HHt &

CN1
| [ {PERVEATE] )
s [ {resioe]—m=)>

[Fig. 3] Membrane process using PRO/ I simulation.
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[Fig. 4] Recovery efficiency of syngas about stage of
membrane.

Fig 4% b3 ol B F471a 5 i
sfo] ek gick FA7H7E 98.0%0l4 BlHES B
7] SISAE 6 SHoR L SUshe Aol 7H At
e e @ 4 gtk
Teit 6 T AR BHS ASA BoRA 7
g A YESP] A G2 48 5ol wbHon

=
S Eick Fig 59 Fig. 6ol 22t 6 we] el
AN DY ASPAS Mgl UET THY 3 B
YEPAS ATl PET T FHEE Lehel
o 713 Table 3ol olejdt Gkl @h57]9)
48 5 vlwete] Lrehfgich Table 33 WH 9%
718 shbuk AHgohs BeldER AR Y5uE e
sfo] 3 GO QhESIE 97 UE7] 48 Feo] of
06 A S 5 AT S YA el 2 o

Mems

[Fig. 5] Membrane process consisted 6 stages using
single-stage compression process.

[Fig. 6] Membrane process consisted 6 stages using
three-stage compression process.

[Table 3] Comparison of actual work about stage of
compression

Single-stage Three-stage
C1 156,824 38,207
c2 1,212,155 40,527
C3 - 39,071
C4 - 223,887
C5 - 302,296
Cc6 - 301,325
Total work (kW) 1,368,978 945,313
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[Table 4] Solvent flowrate injected into absorber

Flowrate (ton/hr)

Methanol in Rectisol process 18,716
DEPG in Selexol process 4,897
NMP in Purisol process 4,867
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[Table 5] work of Compressor for refrigeration unit

Actual work (kW)

Rectisol process 274,746
Selexol process 47,052
Purisol process 14,903
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[Table 6] Total work of processes using physical solvent

Compressor Pump Total work
(kW) (kW) (kW)
Rectisol process 274,746 4,220 278,966
Selexol process 47,052 8,356 55,408
Purisol process 14,903 8,230 23,133
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