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Table 1 Roughness and normalized area of OSRO membranes

g PUBIE/ RWBU BRWERY A

nm m’ W R

TFCi-m—0 7.6 101. 32 100. 59 1. 007
TFCi-wi—0. 3 6.1 102. 86 100. 59 1. 023

2.1.2 PR OSRO B mIfL 21 B Ak
it ATR-FTIR FAEFE . TFC .y — 0 A0
TFC,-wi— 0. 3 B R AL = 254, 45 R A& 3 i
PI B, 52 6 P12 TFC, vy~ 0 fEFN TFC, y -
0.3AE 1 778 em '\ 1 725 cm™ '\ 1 366 cm™ ' 1 720
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Fig. 6 Schematic process of the interfacial polymerization reaction between MPD/1-MI and TMC,

and the subsequent hydrolysis reaction of the formed polyamide polymer
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Fig. 7 Effect of 1-MI concentration on the separation
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Fig. 8 Pure solvent permeability of TFC;-\y—0 membrane
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Preparation and properties of organic solvent reverse osmosis membrane
YANG Qian, PENG Yu, WANG Enlin, SUN Yuqi,
WANG Bing . GAO Xueli , SU Baowei

(College of Chemistry &. Chemical Engineering, Key Laboratory of Marine Chemistry Theory
and Technology (Ministry of Education), Ocean University of China, Qingdao 266100, China)

Abstract; The energy consumption of organic solvent separation and purification processes based on phase

transition, such as distillation, accounts for about 80% of the total separation energy consumption. There

is an urgent need to develop a green and efficient organic solvent separation technology. Organic solvent

reverse osmosis (OSRO) technology is an emerging low-energy, phase-change-free membrane separation
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technology for the separation of organic solvent systems. However, the current OSRO membranes still
suffer from low solvent permeability, which greatly hinders their industrial application. In this work, 1-
methylimidazole was used as additive in the aqueous monomer solution to manipulate the interfacial
polymerization process on crosslinked polyimide substrate membrane surface so as to construct a kind of
OSRO membrane with better permeability to organic solvent. The results showed that for the OSRO
membrane TFC,_;—0. 3 prepared under optimal conditions, the pure solvent permeate fluxes were 28. 9,
15. 8 and 4. 6 kg/(m* « h) for the three pure solvents (methanol, acetonitrile and ethanol) at 3. 0 MPa,
respectively. The rejection of MTBE (molecular weight 88) in 5% MTBE/methanol solution and n-hexane
in 5% n-hexane (molecular weight 86)/methanol solution were about 92%. The methanol concentration of
the permeates reached 99. 5%, which could achieve the separation of binary organic mixed systems with
azeotropic characteristics. The methanol mass permeation fluxes of TFC,_\;—0. 3 reached 19. 4 and 20. 1
kg/(m* + h), respectively, for the two solutions, which were approximately doubled that of the baseline
OSRO membrane without 1-methylimidazole addition during the interfacial polymerization process. The
molecular weight cut-off of TFC,-y;—0. 3 in ethanol solution was about 121. After immersing TFC,_y;—0. 3
in various organic solvents such as hydrocarbons, alcohols, esters and ketones for 30 days, the rejection of the
membrane for NaCl varied less than 2%, which demonstrated a good application prospect.

Key words: organic solvent reverse osmosis membrane; interfacial polymerization; organic solvent;

1-methylimidazole
100> OL> 0L 0L OO 0L 0L 0L 0L 0L 0L OO 0L 0L 0L 0L 0L OO 0L 0L 0L 0L 0> 0L OLS 0L 0L 0L 0L 0L 0L OO0 0L 0L 0L 0L OS> OO

B+ RERESHAVRES SRS WESBAFRDAF

2025 4 7 A 31 HL B+ TR E S HEARMRMBSE RS EHR S G AT A, PERE TS HE L (R
AR G BARTT 3 G, v EIE Tl 32 24k SCRR 45K OISR} 27 5 5 AR ) i3 G st 7] | Ji 32 4 4l A /K B AR B0 A5 PR 2
TR LTI R SRR VR Z F 45 B B IRZ D R R A SR AR iR A R 3L 55 N T 4L,

ARV 0 3 T MBS S U BRI KR BIRFE R A AN F T BEARR S EME R, P EBE T2
T4 SCRL A FERE AR E AR B AT PR 7 8 PLR T 2 B 3R

FYSFRAGE TOERE SR AR MER I Z 3 55 B TN Z 0 5255 BT BSR4 L5 . X K 58 0 Sl 3 7 Jage .
2024 4 [E AT 4 800 1270, X 8 N St Y AT BS AR TFAEFE G Z AT . A S50 S e b 2 O 13 SR B A 1 M L B il
TR R AL 206 IR A5 T R 2, DU N2 BE B RS BE » ARE sh RRl 2 5 AR A AR A =l i & e ik

TS AR FE AR B A PR 7 78 FLI F XRS5 H AR Vi 22 216 545 K558 FF R REL A0, 1 FTA 2 1S B 36 1

CERL2E S5 H AR VRISt BN TR+ MR 2 5 ARV RE LS —RESWES W EETAE. 76, g5
SE R FIE & 0 AR AAT TAE . R T e SOl iR Z 4% il B 00 . 5 6 i & Bl I RS 2R . 76) K2
WS R LR BENHLN S 5T, B TR KBS RSB 555N TR R 22 5 AR & B R 5 H AR
TE U SR B AT £ . S OB AS BT Rolk & R 2E 38 BYIR R o T840 8 7 T 4F 31 B [ AR % 5 5 AR 434k A4
RIUR GO R 18 TR = 5 ER M & . 1 FI7E Il i 7 A2 8 BI85 T AR A He A B 3B it 45
FEAIEIAE T B 0 BREE R 3 A A5 S0 T A B & SCURBI L ) s i ORI . Hoh o 24 S 28 B TR G 2% M A A5 48 ik
HFEE T AT HNE, R T A2 77,

R TR R BB 5 AR ) G 2o 25 A BT 5 52 7 AR I JT ENAR e 1 Bt 22 S 20 1% F 4 L 33 B v R 2 e B VT F 9 e
&%;ﬁ?ﬁ%%itﬁfiiﬁ#l%ﬁﬂ?ﬁﬁﬁﬁiﬂéﬁ%,Ié%iiﬁ%ﬁﬁﬂﬁﬁ%ﬂ%@iﬂéﬁ%ﬁﬁﬁTH%JFS,W]fi%%%ﬁﬂ/\ﬁéﬂﬁ
SR T .

AL RENATET ., 5S&mE H5HHE Gl IR, 1 TSR S T OJT R 2A R R SIS X
BhomZE iAol SCRE R A& 3 ST BRI 1 A R g 2 L B S ) SCEE B R ISR I AL A T A A, R R A
Fo G B H A TR G 23 AR SN AR 24k, T E FE 28590 J57; 011 7 [ 28 [ KB4 s R 000, WUBTREVR . BUik” 2 S AR e 24
LRSI B R H A T ENEIIFST B AR R A R R S A 2 () KT 2 2 AT R N R R R AR R 5 R RSB
WAL IR E ARV S SIS A B R Y SO P S — A — R R A R AR, AR AR
75 ORI R s IR A A 2 A PR B AR PR A F= L 0 Tolk R A L B R R i S # 4%, S5 AR AI4 s
U] S J2 H ERI 3 L S B AU PG & T S CAT IR R R & — IR AR b S R34 4R T A% .

TR ] | 2 A R L BB SRR 2 LR S0 . AR 0 TAE R iZ AW B8, BSEE K & BAE
BRI DT T AE . BOZEE AN B E LSS TR, BRER—IME ., ZHEMITN &,

B ST R T T MBS LU . st RN 295 77 B R 5 AR S5k, I b A A 1 iR 5 L &4
FYIE 2 QBT RIS, 22 I ETBETE A2 AR S R S AR IR 7 R - Bl 5 H R B KU AR AR5 (1) 4 5
H BRI AS I 5 .

AR SR B T A8 K E AR BN PR FI K 135245

(ERIZESHE AR RIES



