Electronic Supplementary Material (ESI) for Green Chemistry.
This journal is © The Royal Society of Chemistry 2017

Electronic Supplementary Information

Low energy recycling of ionic liquids via freeze crystallization

during cellulose spinning

Yanrong Liu,2bc Anne S. Meyer,c Yi Nie,? Suojiang Zhang," Kaj Thomsen™

3Beijing Key Laboratory of lonic Liquids Clean Process, Key Laboratory of Green Process and
Engineering, State Key Laboratory of Multiphase Complex Systems, Institute of Process Engineering,

Chinese Academy of Sciences, P. O. Box 353, Beijing, 100190, China, E-mail: sjzhang@ipe.ac.cn.

bCenter for Energy Resources Engineering (CERE), Department of Chemical and Biochemical
Engineering, Technical University of Denmark, Sgltofts Plads 229, 2800, Lyngby, Denmark, E-mail:
kth@kt.dtu.dk.

‘Center for Bioprocess Engineering, Department of Chemical and Biochemical Engineering, Technical

University of Denmark, Sgltofts Plads 227, 2800, Lyngby, Denmark, E-mail: am@kt.dtu.dk.
1. EmimAc and EmimDep recycling processes by evaporation method

EmimAc (1.6 kg)

|

Mi EmimAc (85.9 kg) Hz0 (gas, 292.1 kg)
MCC (13.6 kg) “:’J"‘;‘L H:0 (liquid, 12.5 kg) 0.026 MPa
— ¥ —
(36315?<) 39315K » 393.15 K
Hs () Evaporator Hs. ()
0.026 MPa
393.15K
Spinning 2)

H:0 (1136 kg) | Regenerator | EmimAc+H,0 solution 1
—pp Wet fibel ey

20815K

l . . EmimAc (85.9 kg)
HO(1136kg) | Washing | EMIMAC+H.O solution 2 . H;0 (3046 kg)
—_—
208.15K > 2ai5K

l Has, (d)

Hz0 (113.6 kg) Washing EmimAc+H;0 solution 3
= T | B bbb o sae e
208.15K H=5.11 MJ
H;=1.38 MJ
EmimAc (1.6 kg) Hy= 127 MJ
H20 (48.7 kg) H4=31.9 MJ
Fiber (13.6 kg)
298.15 K Hs=22.7 MJ
Hi, (@) Hg=796 MJ

Vacuum dry HzC (gas, 48.0 kg)
0.015 MPa 0.015 MPa
38315K 35315 K

(1) Ha. (¢}

EmimAc (1.6 kg)
H,0 (0.7 ka)
Dry fiber (13.6 kg)
353.15K
Hz, (b)

Figure 6 EmimAc recycling procedure in cellulose spinning process. Hi-Hg are the enthalpies of the
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mixtures described in each box (a) to box (h).
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Figure 7 EmimDep recycling procedure in cellulose spinning process. H;-Hg are the enthalpies of the

mixtures described in each box (a) to box (h).
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