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Abstract: Dimethyl carbonate (DMC), as a crucial green chemical intermediate and solvent for lithium battery
electrolytes, in production, DMC and methanol (MeOH) often form an azeotrope with pinch regions, making

separation difficult and energy—intensive. The DMC/MeOH composition varies with synthesis routes, including
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transesterification, oxidation carbonylation, urea alcoholysis, and direct CO synthesis, directly influences separation
complexity, energy demand, and technology applicability. Therefore, research and investigation of energy—efficient
separation technologies tailored to different feed characteristics are urgently needed. To address this, this systematic
review examines the mechanisms, key parameters, and application characteristics of four mainstream separation
technologies for DMC/MeOH azeotropic systems: pressure swing distillation, azeotropic distillation, extraction
distillation, and membrane separation. It focuses on analyzing the adaptability patterns of these technologies based
on different feed compositions. For a low concentration of DMC feeding, extractive distillation demonstrates
operational flexibility and economic advantages. For the high—concentration DMC feedstocks (near the azeotropic
composition), heterogeneous azeotropic distillation and pressure swing distillation become more competitive.
Membrane coupling technology provides crucial support for energy—saving separation. It also prospects that the
research and development focus will be on the integrated process of coupling distillation with low—cost green

membrane materials and other separation media to promote the production of energy—saving and low—carbon DMC.
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Table 1 Technical specifications of the national standard
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The main synthesis process of dimethyl carbonate
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Fig.2  Principle of pressure—swing distillation separation (LD—HD)
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Table 3 Separation performance, energy consumption and operating pressure of pressure—swing distillation
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ILs = L R VKBCE (VLE) B0 , R F NRTL %5 A

R4 EEUFIBRS B DMC/MeOH (A R E REF . 5 BRR K B~ REERE

Table 4 Commonly used extractants and separation efficiency in DMC/MeOH extraction distillation systems

ﬁxﬂc&/%(%ﬁﬁ) I DMCHUE S DMC) o) i
428 51.9% 1-T -3 HJLIkmE G 99.9% (L4340 3.93(J% 135.16 kW/t DMC) DMC/MeOH/ZK A& £ [72]
326 67.4 AR 99.5% (J5i #5345 3.11 ISR [66]
30 70 AR 99.9% (Jii 2 43440 6.64 PRI ZEIORS 1R [60]
326 67.4 i E 32 99.8% (Jii 1 43440 1.94 P ZEORS R (KU MeOH)  [69]
32.6 67.4 IK AR R i 99.8% (JEE K 43440 3.06 T 8 UK 1 [68]
326 67.4 TR A5 1R 1 i 99.8% (/R 5345 224 A PR U 1 [68]
32.6 67.4 KR WG 99.8% (JEE IR 43450 5.70 PIEE AEIORG 18 [68]
32.6 67.4 R 2T 99.8% (JEE /K 43450 4.34 AR R RS 1 [68]
32,6 67.4 ES ) 99.8% (JEE IR 43450 4.70 ISR T2 6]
326 67.4 EN 99.8% (JEE IR 43450 3.84 PARLG HEBUE R T2 [6]
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T Sk 57 T 5 4H X i MeOH/CYCL 23 4y, ¥ 81 &
10°CHE A 53 AH 2% 53 B 8 A HLAH R EEAH A HLAH A
CYCL [A] 3t 3] 1 s o5 18 385 oy | I AH 2R A TR SO A0k 2
38 15 8] MeOH, ¥ 1524 MeOH 1 CYCL {3
] C1 35 Ak, 58 MU 248 S5 8 T DMC/MeOH 3
WA RI T E

TE HAD T 20 B2 AC BRI 1Y i 1% /2 5230 DMC/
MeOH i R 7 BE | 5 4l i) SCHE™ | 2R ir e 1
MRS, 755 MeOH JE i, MeOH (7 L i 14 5 A ik
Yy, T DAAE 2 00 D e s BR o] I8 25 48 T 2 43 R X
B [RI I 980/ 26 BOR) A 4, ELB Ak 4 5 B AR
AT A A 25 DA S RO S L R AR
WA, I N 2555 SR A T 2 Ak S I i X &
TR AR RS R 58146 T il R 18 43 2 DMC/
MeOH {4 28 45 i He i 771) 2 70 B 3508

CYCL
D, D,
MeOH Decanter MeOH

CYCL CYCL

F

Organic phase
bMC OR Aqueous phase
MeQH F | c AP C

DMC MeOH
(b) LA ARIL PS5 B AR

4 DL CYCLAARIGH R FE S AR DA 18 23 2 DMC/MeOH 4 R 57
Fig.4 Principle of heterogeneous azeotropic distillation for the DMC/MeOH separation with CYCL as light entrainer
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Fx5 HiHEBIBSEDMC/MeOH X R E R EZMERF RS EHR
Table 5 Separation performance in DMC/MeOH azeotropic distillation with various entrainers
30 70 =R 99.99 — SRR LR [88]
30 70 IEBERE 99.5 — LSBT LR 1R A AL [89]
30 70 1EBEkE 98.3 — PSR LI Ak [90]
30 70 EC 98.7 — PSR LI Ak [90]
30 70 W ke 99.5 — PSR S Al [90]
30 70 1,2-— 5 hE 99.9 — PSR S Ak [90]
30 70 LU iA3 98.8 — I RTIR S AL [90]
30 70 ES 99.6 — RTS8 AL [90]
32,6 67.4 K 99.96 242 KR PR S R T2 [91]
30 70 ke 99.9 [0.82 LR EZETR+2 73.5 tHUK (42~55°C) ) DMC - HEE I ARSI RS T 2 [77]
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Table 6 Separation membrane parameters in DMC/MeOH system

JERA R HERFDMC B 5/% (F 5380 JGE g/ b)) fRSEBE e PR Sk
[C,MIM][NTE,] SILM 91.83 739.8 DMC 212 67 [94]
[C,C1Pyrr][NTE,] SILM 74 241 DMC 21 48.41 [94]
PDMS 30 7600 DMC 32 — [96]
MTES-MFI/PDMS 30 11500 DMC 3.6 — [96]
MOF-801-15%AA 90 3736 MeOH 629 157 [97]
GO-Zn*™ 90 707 MeOH 61.9 — [98]
PERVAP™1255 27.5 705 MeOH 14.41 — [99]
SAPO-34 43 10 14000~17000 MeOH 600~2000 — [100]
PEEK-WC 3.8~96.2 78~227 MeOH 0.25~13.4 0.2~3.5  [101]
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