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Fig. S1 Solubility plots of dilute sulfur dioxide in ethylene glycol derivatives at 298.15 K and 122.7 kPa.

-3
Co,(molem™)

¢
= * A »
A Ve * >
° g
A ve *
| A 4 - > n EG
oo < * e DEG
A > A TEG
. v «° v EGME
" A 2 < DEGME
". o » EGDME
ve# + DEGDME
A * TriEGDME
* ¢ TetraEGDME
1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1
5 10 15 20 25 30 35 40 45

50



120 |
A v .
100 | . A < .
™ °? 4
m A v
B 4
—_ 80 u s e » " EG
g < ‘: e DEG
~. 60| " b > A TEG
o u a
& wv e v EGME
<% > 4« DEGME
40-u 4ao" ¢ » EGDME
L LY ¢ DEGDME
20 _""- ¢ TriEGDME
o’ ¢ TetraEGDME
0 | | | | | | | | | | | | | | |
0 5 10 15 20 25 30 35 40

-3
Co,(molem™)

Fig. S2 Solubility plots of dilute sulfur dioxide in ethylene glycol derivatives at 303.15 K and 122.7 kPa.
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Fig. S3 Solubility plots of dilute sulfur dioxide in ethylene glycol derivatives at 308.15 K and 122.7 kPa.
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Fig. S4 Solubility plots of dilute sulfur dioxide in ethylene glycol derivatives at 313.15 K and 122.7 kPa.
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Fig. S5 Absorption and desorption cycle experiment of SO, in TetraEGDME.
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Fig. S6 3C-NMR spectra of DEGDME before and after SO, absorption. (CDCl; as an external reference)



Table S1 GLE data of SO, in ethylene glycol derivatives at temperatures ranging from 293.15 K to 313.15 K and a

constant total pressure of 122.7 kPa.

7=293.15 K T=298.15 K 7=303.15 K 7=308.15 K T=313.15K

Cso2 Pso2 Cso2 Dso2 Cso2 Pso2 Cso2 Pso2 Cso2 DPso2

(mol'm3) (Pa) (mol'm3) (Pa) (mol'm3) (Pa) (mol'm?) (Pa) (mol'm3) (Pa)

1.68 16.9 1.17 15.2 1.26 24.9 1.05 23.1 0.64 16.9

2.47 26.2 1.84 26.2 2.04 39.6 1.30 29.5 1.17 32.1

3.63 38.6 2.55 36.4 2.86 55.2 1.68 38.0 1.61 44.9

EG 4.73 53.9 3.11 454 3.24 63.0 2.47 58.6 2.27 64.3
6.41 73.3 4.49 67.1 3.95 76.2 3.09 73.4 2.88 84.1

8.10 90.6 4.95 74.9 4.41 86.3 3.60 87.8 3.19 92.6

10.54 119.8 6.63 102.8 5.10 98.3 4.02 95.2 3.47 100.8

2.55 20.4 1.16 7.3 2.05 12.3 0.93 10.2 1.09 12.0

5.30 37.4 2.12 15.7 3.18 21.7 1.83 25.1 2.74 33.1

9.08 63.3 4.26 35.7 4.80 38.6 2.89 43.1 3.57 47.9

DEG 9.79 68.2 5.70 47.7 6.71 554 4.96 63.6 4.81 59.5
11.88 81.6 8.13 65.5 8.96 77.4 6.87 81.3 6.30 83.6

13.26 92.8 11.10 86.5 10.98 92.5 8.49 98.9 6.79 92.2
15.91 110.6 13.40 105.5 8.16 105.7

1.38 7.4 2.96 20.1 3.98 30.2 3.32 28.9 2.86 29.6

3.47 21.0 6.73 42.7 5.25 394 5.00 442 4.64 47.4

6.27 39.7 9.08 57.7 6.94 54.3 5.61 49.5 5.81 59.7

TEG 9.69 55.5 10.86 70.3 9.79 74.8 7.80 69.0 7.29 77.4
12.34 70.3 12.75 80.5 11.68 88.4 9.44 84.0 8.06 83.6

15.81 86.0 14.94 93.8 13.26 99.7 10.86 95.6 8.98 92.3
19.07 105.1 16.68 103.9 14.64 108.8 12.09 105.7 9.95 104.3

5.97 17.3 5.81 22.5 2.54 194 2.07 20.6 1.29 19.9

9.28 31.2 6.43 25.8 5.23 33.2 4.55 38.6 2.74 30.8

11.32 38.2 10.35 40.7 8.85 51.1 6.62 52.9 4.92 49.6

EGME 16.68 54.9 12.75 50.7 10.97 62.5 8.18 63.0 6.57 62.2
22.95 74.9 15.71 62.3 13.09 74.1 9.68 71.3 7.87 72.4

28.71 93.6 19.99 79.3 15.89 88.4 12.21 89.7 9.47 86.9
32.79 104.7 23.97 95.9 19.82 106.3 14.39 101.1 12.68 107.7

4.74 17.8 4.59 18.3 2.07 20.7 0.26 7.3 0.52 8.4

7.65 26.0 7.29 31.0 4.81 349 1.76 18.1 1.71 20.6

11.58 40.6 10.10 40.6 6.57 42.4 4.40 36.0 3.62 36.4

DEGME 14.03 51.2 11.22 44.8 8.12 51.0 6.37 53.1 5.43 56.1
18.51 63.4 15.45 62.6 10.51 68.4 8.64 70.5 6.88 69.4

21.88 77.1 18.72 75.5 12.68 81.5 10.61 83.1 9.83 89.6
29.07 98.5 22.95 92.5 17.08 100.9 11.90 90.0 12.94 114.4

8.67 16.8 6.89 17.7 3.16 17.5 3.21 21.3 2.90 19.6

12.39 25.1 11.37 24.8 7.81 31.8 5.69 31.2 4.30 27.4

EGDME 19.74 37.6 17.49 40.5 11.39 434 8.28 41.9 7.14 40.5
23.21 43.1 19.28 44.2 13.56 49.9 12.26 58.6 9.11 50.6

33.66 61.4 25.76 58.3 16.51 60.1 16.82 76.2 11.54 62.6

42.94 83.8 32.54 75.4 21.42 75.3 21.39 97.5 14.23 717.5
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54.98 104.4 42.53 96.2 27.84 94.3 21.94 101.4 17.39 93.7

3.72 9.8 6.48 13.5 1.41 10.7 1.81 11.3 1.29 16.0

12.39 26.6 10.71 25.7 2.31 14.1 2.59 14.0 3.00 30.0

16.98 39.1 15.76 40.6 8.30 39.9 8.85 459 5.64 49.6

DEGDME 20.86 474 20.60 535 11.12 51.9 10.92 54.9 6.11 53.4
28.71 65.0 26.88 71.2 15.19 69.4 13.25 69.4 8.02 66.6

38.20 86.5 32.84 88.9 21.23 95.4 15.84 83.5 11.13 89.6

42.23 95.5 38.20 105.0 22.69 101.6 18.94 101.5 12.52 100.6

6.83 16.5 8.87 25.5 1.91 13.6 2.74 13.1 1.45 10.9

12.95 30.2 12.90 36.6 3.11 18.5 5.07 25.8 4.50 33.1

18.05 40.8 17.85 49.8 6.42 31.2 7.14 36.2 7.14 49.4

TriEGDME 22.44 52.1 22.95 63.2 10.56 48.4 10.25 50.8 8.38 58.2
31.31 70.8 29.12 80.7 14.90 63.9 14.23 70.6 10.82 71.3

35.55 79.6 33.00 92.6 17.70 75.8 16.30 80.1 13.87 92.6

45.19 102.0 37.59 106.4 25.77 105.1 21.37 106.2 15.06 100.3

3.77 11.7 4.08 21.7 0.88 11.5 1.14 13.2 1.60 15.3

7.34 20.9 8.01 33.8 4.14 23.1 2.17 19.5 3.67 31.0

1591 45.4 11.73 45.2 6.31 334 6.16 39.8 4.71 39.8

TetraEGDME 22.08 59.1 17.34 63.6 7.87 43.7 8.02 50.0 6.78 50.2
27.23 73.2 21.37 80.0 10.97 57.2 10.35 63.3 8.49 64.5

32.03 86.5 25.19 93.8 14.33 70.7 12.42 76.3 11.18 82.3

39.47 102.3 29.02 110.2 19.87 93.1 15.89 95.2 12.63 92.9




Table S2 Thermodynamic parameters and Henry’s law constants for dilute SO, absorbed in ethylene glycol

derivatives at various temperatures at the pressure of 122.7 kPa.

T/K
293.15 298.15 303.15 308.15 313.15
103H' 4.76£0.06 6.44+0.06 7.64+0.06 9.65+0.14 11.47+0.09
EG AG/kJT-mol! -13.0 -12.5 -12.3 -11.9 -11.6
AH/KJ-mol! -32.8
AS/T-mol1-K-! -68.6
103H" 2.78+0.03 3.19+0.07 3.63+£0.07 4.18+0.23 5.20+0.16
AG/kJ-mol! -14.3 -14.2 -14.2 -14.0 -13.7
DEG
AH/KJ-mol! -23.2
AS/T-mol1-K-! -29.9
103H" 2.21+0.06 2.48+0.03 2.94+0.04 3.43+0.03 4.04+0.06
AG/kJ-mol! -14.9 -14.9 -14.7 -14.5 -14.4
TEG
AH/KJ-mol! -23.3
AS/T-mol!-K-! -28.3
103H" 1.32+0.03 1.62+0.01 2.01+0.02 2.56+0.05 3.01+0.06
AG/kJ-mol! -16.2 -15.9 -15.6 -15.3 -15.1
EGME
AH/KJ-mol! -32.1
AS/T-mol!-K-! -55.4
103H' 1.38+0.03 1.62+0.02 2.19+0.08 2.84+0.06 3.28+0.10
AG/kJ-mol! -16.0 -15.9 -15.4 -15.0 -14.9
DMGME
AH/KJ-mol! -34.9
AS/T-mol!-K-! -64.2
103H' 0.78+0.02 0.91+£0.02 1.24+0.01 1.65+£0.03 1.96+0.02
AG/kJ-mol! -17.5 -17.4 -16.9 -16.4 -16.2
EGDME
AH/KJ-mol! -37.3
AS/T-mol1-K-! -67.5
103H' 0.92+0.01 1.16+£0.01 1.70+0.01 2.05+£0.04 2.86+0.02
AG/kJ-mol! -17.0 -16.8 -16.1 -15.9 -15.2
DEGDME
AH/KJ-mol! -43.3
AS/T-mol1-K-! -89.4
103H’ 0.91+0.01 1.13+£0.01 1.53+£0.02 1.93+£0.01 2.49+0.04
. AG/kJ-mol! -17.1 -16.8 -16.3 -16.0 -15.6
TriEGDME
AH/KJ-mol! -38.8
AS/J-mol!-K-! -74.1
103H" 1.05£0.02 1.43+0.04 1.74+0.05 2.17+0.03 2.66+0.05
AG/kJ-mol! -16.7 -16.2 -16.0 -15.7 -154
TetraEGDME
AH/KJ-mol! -34.7
AS/J-mol!-K-! -61.7

S—10



