Supporting Information

Effect of Side-Chain Length on Structural and
Dynamic Properties of Ionic Liquids with

Hydroxyl Cationic Tails

Kuo Wei,"? Li Deng,' Yanting Wang,"* Zhong-Can Ou-Yang,' Guodong Wang’

'State Key Laboratory of Theoretical Physics, Institute of Theoretical Physics, Chinese
Academy of Sciences, 55 East Zhongguancun Road, P. O. Box 2735, Beijing, 100190

China

*College of Science, Northwest A&F University, Yangling, Shaanxi, 712100 China

* Corresponding author. E-mail: wangyt@itp.ac.cn. Phone: +86 10-62648749.




0.0576 -0.6360

0.2388 H1 OH
0.1116 HS 0.1259 ~HO
0.1116
H1 H1 | H1 CT{““ 0.4504

-0.0884 CT / 0. 0029\0 0079 CT\O o002 H1

0.0576
H1 0.0499 \ @ / H1

0.1216 CW —CW _0.1895
/

02302 H4 H4 0.2583
0.0253  0.0253 0.0445 -0.6505
0.2413
0.1127 H5 H1 H1 H1  OH_
0.1127 H1 0.0850 \ S \ e HO
& | H1 CT -0.0087 CT_0.0831 (4397

H1 Qe
\cf H1
-0.0947 / 0.0 143\0 0504 cT 20,0261 CT 00132 (.0445

/ /e
0. 0449 \ @ |§|1 H1 ’H1

0. 1127
0.0568
0.1222 CW — CW oa1g] 00850 00568
/ AN
02313 H4 H4 0.2674
0.2387 0.0166 0.0166 0.0066 0.0066 0.0313 -0.6599
ol14a 01142 Hs 00867 H1\ H1 H1\ H1 H1 OH\HO
H1 H1 - ‘01124 04313
H1 ‘ - CT 0.0388 CT -0.0259 CT\
\CT / / H1
01015 /0 OllN 0342 CT 200133 CT 0.0019 CT00250 0.0313
H1 00504 \ / /
0.1 \ @ H1 H1 H1 H1 H1
0.1272 CW — CW 0017 00867 0.0050 00050 0.0437 0.0437
/
0.2323 H4 H4 0.2687
0.0232  0.0020 0.0020 -0.0007 -0.0007 0.0251 -0.6655
0.2396 o<|)_7|317 H1 H1 H1 H1 |:|1 HA1 QH\
0.1095 0i1|0195 H5  o.0ss0 N F \ ¢ \ 7 \ & H(Szos
H1 : | H1 CT0.0097 CT 00184 CT_-0.0114 CT{mz :

“, \ / \ / \ / H1
0.0887 /C / 001%9\110%49 CTo/mzo CT 00075 CT o009z  CT, 00250 00231

s,
o
‘

\ /“'o / “
Oo”z’\ @ H1  H1 H1 H1 H1 H1  H1

0.1095
. 0.0174 0.0174 -0.0044 -0.0044 00379  0.0379
-0.120s CW— CW 02177 00880

02292 H4 H4 02696



: ~0.0008 -0.0008 0.0300 _0.6659
0.0065 0.0065 0.0008 0.0008
0.1096 0.2428 0.0238 0.0238 H1 HA H1 H1 i |:|1 o 0.065

0.1096 H1 H5 0.0861 H1 |:|1 \ S \ : \ "“‘ o

H1 : H1— C‘T’O 0106 CT_-0.0208 CT 0.0089 CT-0.0285 CT0.1063 0.4268

-0.0852 CT\ /() OlN 0216 CT 0.0145 CT 0.0061 CT 0.0200 }:-l: 0.0252 CT.0.0384 EBSIS

H1 \ /i / -, /

0.1096 00515\ @ H1 H1 H1 H1 H'] H1 H1 » 1

0 100121 0.0121 0.0033 0.0033 -0.0102 -0.0102 0.0366  0.0366
0.1328CW—CW g1

0.2329 H4 H4 0.2697
0.0024 0.0024 -0.0050 -0.0050 -0.0076 -0.0076 -0.0061 -0.0061 0.0265 -0.6678
H1 H1 H1 H1 HA1 H1  H1 H1 H1 OH
0.2411 0.0199 00199 T\ £ \ ¢ \ NS \ "o
01080 s7 H1L H : ! : ‘ »* 0.4236
01080 H1 HS 00857 N CT 00079 CTO0.0103  CT0.0308  CT -0.0107 CT.0.1185

W f H1 \Cf0017(y yd / / Y

3 CT 0019 CToo1s0 T 0.0265
PR [0.0216 CT 0.0305  0.0265
-0.0808 CT /OOISNOBAM CTams2 £1 0.0016 /%, /% J e
Wi HT R Yy opd R WL He
01750 00520\ ® / 003; 1 £0.0022 -0.0022 -0.0025 -0.0025 -0.0132 -0.0132 0.0356 0.0356

0. 0108 0.0108
0.137}CW— CW _0.2012

0.2338 H4 H4 0.2633

Figure S1. Partial charges of the cations in P,—P;; systems. OH and HO denote the

oxygen atom and hydrogen atom in a hydroxyl group, respectively.

Table S1. Numbers of hydrogen bonds in the polar IL systems.

H-bonds Pz P4 P6 Pg P10 P]z

head-anion  299.88 £+ 31887+ 33486+ 34841+ 35347+ 34326+
15.89 17.02 16.88 17.29 17.21 17.06

anion-OH 508.86 £ 481.01+ 46638+ 45516+ 45749+ 456.75+

8.44 10.87 11.97 11.86 11.74 11.56
head-OH 3043+  36.14+ 3743+ 3755+ 3859+ 3791 +

5.20 5.76 5.84 5.84 5.85 5.85
OH-OH 827+ 20.03+ 2492+ 2835+ 27.10+ 26.53 +

2.74 4.22 4.84 491 4.72 4.64

Total 84744+ 856.05+ 863.59+ 869.47+ 876.65+ 864.45+
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Figure S2. Instantaneous HOPs for anions, cationic head groups, hydroxyl groups, tail

groups, and middle carbon groups (denoted as CT6) in the Pg system.
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Figure S3. MSDs of cationic head groups and anions in the Pg system.
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Figure S4. Time correlation functions of head-anion and OH-anion in the Pg system.
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Figure S5. Time correlation functions of hydrogen bonds in the Pg system.



