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Rapid desorption of CO, from deep eutectic solvents based on polyamines at lower
temperatures: An alternative technology with industrial potential

DESs Mole  CO, uptake Viscosity (mPa.s)of DESs after CO, capture
ratio  (%w/w) 25°C 60 °C 80 °C
[MEA][Im]:EG  1:1:0.5 16.94 640 64 21
[MEA][Im]:EG 1:1:1 14.33 465 56 13
[DETA]2[Im]:EG  1:2:2  22.35 9357 275 169
[TEPA]2[Im]:EG  1:2:4  17.36 9549 390 153

Table S1 The viscosity of DESs after CO, capture at different temperatures.
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Fig.S1 The proton NMR of (a) TEPA, (b) [TEPA]2[Im] and [TEPA]2[Im]:EG-4 in neat form
using D,0 in a capillary tube.
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Fig. S2 Proton NMR of (a) DETA, (b) Im, (c) [DETA]2[Im], (d) [MEA][Im] and [TEPA]2[Im]

in DMSO as the solvent and D,0 in a capillary tube.



100

90
85
80
75
70
85
60
55
50

45

Relative Abundance

40
35
30
25
20
15

10

+ESI

M+1

H H
N N
Hﬁ/\/ \/\ﬂ/\/ \/\(I?IH:,

5633 6933 7933 87.33  qoazz 11322 10224745 ase22
R e i e e

173.33
4,

179.22
T

190.33

M+2

200.33

21233

21833

L, e

240.33

29233

Relative Abundance

T
80 80 100 120 140 160

157.00

143.11

60 80 100 120 140 160

S3a ESI-MS of [TEPA]2[Im] in methanol

T
180

miz

711

miz

180

189.11

200

frerprereprerdpieray

220

225,22 23222

220

240

24422

240

270.33 28233
L 252 Lzl
| BARM MRS AASRS § n‘ LARARS Lnad LaARs LaRAS MARAN MAAS Sana |
0

26 280 300

283.33
25533
268.33 28022
294.33
25822
260 280 300



1004 12625 8725

10433 1003
ot M+1 ot
i '\ sl A
e as ]
[LE +ESI H a0 \
e @ N @ 7 N N
L / \/ 70-
g H3N NH3 g ®
- 609 é 80-
s € 55§ -
2 5 2 50
£ 2 43
L M+2 i 12142
[ Bt 2 o
359 o
33 4
i 73 %3
23 2 6228
5 i e 127
10 nn q 12725 0325 09 o 2 o
e 56.25 s |72 8513 | 1325 53 6825
521 | %2 119 Fr i ¥ 2 | s 07 szl s 73 wn fue ones me me s e wm N
® 70 ') % 100 o 120 120 140 s 50 70 ) % 100 o @ 130 10 10
miz miz
7. WS +p ESI Fullms (500045000 T, TS ‘D ESIFUMS[50.00-1000)
817 871
100 0
o « - ESI
» + ESI Y
85- 8-
80 o
7 =
703 nd
, 653 L o /\
g 603 g w3
H §
= M+1 = \ N
F F
< 503 < %3
° ' g
HEE HO e - _
© 43 @ ® 03
c z 9
34 *3
£l NH3 EE
= 54 12133
23 LX)
15 8517 154 8217 5
122 14042
wi  ww 01 . 19017 n 817 P
5 5 8117 o717 208 44547 & 51 25| T2 gops 8033 07125 10433 0833 13342
55?5” EZAL 17\?17 RALET sy ) n et A A A J‘Lf\ e A l‘lT” G VR 2 L. A n/k ") Dol 542 e
T e g e ey f e et o 4 e oy iy T oyt Y et e T Bane)
] k] 8 %0 100 o 120 120 10 150 50 70 & % 100 ] 120 130 0 50
miz mz

Fig. S3b ESI-MS of [DETA]2[Im] and [MEA][Im] in methanol
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Fig. S4 3C NMR of [TEPA]2[Im]:EG-4 after CO, absorption and desorbed over time at 100

°C under nitrogen flow.
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Fig.S5a Desorption efficiency of CO, from [TEPA]2[Im]:EG-4 at 100 °C under different

nitrogen flow rates.
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Fig.S5b Desorption efficiency of CO, from [DETA]2[Im]:EG-2 at different temperatures

under nitrogen flow.
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Fig. S6 Desorption efficiency over time of DESs under nitrogen flow at 80 °C.
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Fig. S7 Desorption efficiency over time for [TEPA]2[Im]:EG-4 under nitrogen flow at 70 °C
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Fig. S8a Desorption efficiency over time for [DETA]2[Im]:EG-2 under nitrogen flow at 100

°C
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Fig. S8b Proton NMR of [TEPA]2[Im]:EG-4, CO, capture and after CO, desorption.
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Fig. S9 FTIR spectra of ILs and after CO, capture
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Fig. S10 13C NMR of CO2 captured (a) TEPA-EG solution, (b) [TEPA]2[Im] and (c) [TE

PAJ2[Im]:EG-4.
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Fig. S11 HMBC spectra of [TEPA]2[Im]:EG-4 after CO, capture (in D,0).
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Fig. S12 Solvent loss for a 30 wt% amine-EG solution at 120 °C in 50 hours
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Fig. S14 3C NMR (in D,0 with reference 1,4-dioxane) of DESs before and after heating at 120

°C for 50 h.
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Fig. S15 The ESI-MS of degradation products [MEA][Im]:EG-1 after heating at 120 °C for 50

hours.
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Fig. S16 The ESI-MS of degradation products [TEPA]2[Im]:EG-4 after heating at 120 °C for
50 hours.



