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Abstract: Due to the unique structure and
excellent physicochemical properties, ionic liquids The formation of hydrogen bond
have shown a broad application prospect.
However, some water inevitably exists in ionic
liquids during applications. The presence of waters
has a significant impact on the structure and
properties of ionic liquids. In this work, the
microstructure,  interactions and  transport
properties of [Bmim][B(CN)4], [Bmim][PFs] and
[Bmim][Tf;N] with different contents of water
were systematically studied by molecular

dynamics simulations. By analyzing the number of
hydrogen bonds for the system of ionic liquids and  |gmim|[B(CN),1-H,0 [Bmim][Tf,N]-H,0 [Bmim|[PF,] -H,0
water, it was found that the number of hydrogen

bonds between anions and water increased significantly with increasing water content, while the number of hydrogen
bonds between anions and cation decreased gradually with the increase of water content. The number of hydrogen
bonds between anions and water were greater than those between cations and water. The self-diffusion coefficients for
the mixture of ionic liquids and water were calculated. It was found that the self-diffusion coefficient of the ionic liquid
increased gradually with the increase of the water content. The more hydrophilic the ionic liquids were, the more the
diffusion coefficient increased. The radial distribution function and coordination number results showed that the
interaction between anions and water was stronger than that between cations and water. However, addition of water to
ionic liquids was found to have no impact on the structure between anions and cations. In addition, the results of the
spatial distribution function suggested that the distribution of anions and water around HS and H4 of imidazolium
cation ring were competitive, which reduced the interaction between cations and anions. This research results can help
to further understand the microscopic mechanism of ionic liquids and water system and promote the application of
ionic liquids.
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—FHES T BIEF—K. BHESF—/K)5C RDFs. Kl 5(a)

3.0 - - - 1.5
| (a) Cation and anion with 55% H,O content (b) Cation and H,0 with 55% H,O content
25 7 | A
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_ I 1 AT\ U — [Bmim][TEN]
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Fig.5 Mass RDF of center of three ILs—H20 systems
R3 TRFATIAEBEFHBET HREK
Table 3  Self-diffusion coefficients of anions and cations in different systems
Self-diffusion, D/(x107'! m?%/s)
Content of HO ~ Number of ILs [Bmim][Tf;N] [Bmim][PF¢] [Bmim][B(CN)4]
Cation Anion Cation Anion Cation Anion
0 400 0.02 £0.02 0.02 £0.02 0.01 £0.003 0.004 £0.001 0.03+£0.001  0.03+0.02
30% 400 0.04 £0.01 0.04 £0.02 0.03+£0.01 0.02 £ 0.004 0.07£0.003  0.06 £0.02
55% 400 0.14 £ 0.01 0.10 £0.001 0.20+£0.05 0.15+0.04 0.40 £ 0.04 0.32£0.02
70% 400 0.30 £0.03 0.18 £0.02 0.92 £0.02 0.95 +£0.003 1.15+0.19 1.17 £0.02
3.3 B AN IKHEES 0 I, BRAES FiiAiA &, BIFHE FIHT B R

HY R — e R B RVE R afEs k. oF 2 0 i 7 33 O~ [Bmim][B(CN)sJ>[Bmim][TH:N]>
HIARERMBT BARE, W3 Pos. HEH, [Bmim][PFe], %75 &5 A 5 0T — 2 14 R
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Fig.6 The SDFs of [B(CN)4]™ and H20 around [Bmim]" [The red is anion, the yellow is H20, the multiple of average density of (a) 4.5,
(b) 4.6 and 1.7, (c) 4.0 and 4.3, (d) 3.7 and 7.3, respectively]

(a) H,O (yellow) and [PF¢]™ (blue) around [Bmim]" with 55% H,O content

(b) H,O (yellow) and [Tf;N]™ (purple) around [Bmim]" with 55% H,O content
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Fig.7 The SDFs of H20 and anions around cations [the multiple of average density of (a) 8.0 and 5.4, (b) 3.0 and 4.2, respectively]
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