%624 HS2 M e T 2 (i Vol. 62 No. S2
2011 4F 12 H CIESC Journal December 2011

zeeeeeeee&:—
M

! ﬁﬁm@ij B Fi% [BMIM |Br §§7KiAa% VLE
I S8 ZEH S T

FHERE. KA, REE, AW, FA
CRIEF T RA TS AR fr2e i, L7 Kig 116023)

WE. fF Linux #8/E &4 F % Towhee #{fF1 NPT-Gibbs & £ Monte-Carlo 7% (GEMC), #4717 A RIIEJE .
AREN T ez [BMIM]Br+H, O Eﬁh«ﬂﬁ?@ﬂﬁ LT R ENEE R ECRITERRE T, T
PR R AR AR | W ARBEEY N SEIR A5 AT 1B, SRR M TR BRI RN AE AR AL AL, B TR
WA A R EHIE SR, A, R DL _ POLY ¥ 4: #1435 73 ) 28B40 00 J5 ¥: % [BMIM ] Br /K ¥ W 1
PECREGHIT T, S5REY . MERBPKEENNE, TLs BT L ERKS TR B3R EER T 8N
W,

KB B TR RIBAHT PER

DOI; 10.3969/j. issn. 0438-1157. 2011. z2. 003

hES#ES. TQO13. 1 XHERER . A XEHS: 0438—1157 (2011) S2—016—05

Molecular simulation of VLE and diffusion coefficient for aqueous

solutions of 1-butyl-3-methylimidazolium bromide

XIN Xuliang, ZHANG Xiaodong, ZHAO Zongchang, YUAN Xiaoli, JI Longqing

(Faculty of Chemical , Environmental and Biology Science and Technology
Dalian University of Technology, Dalian 116023, Liaoning, China)

Abstract: Vapor liquid equilibrium of aqueous solution of [ BMIM |Br in different temperature and pressure were
simulated by NPT-Gibbs Ensemble Monte Carlo (GEMC) method with Towhee packages by using Linux
system. A modifying dielectric constant method was proposed to calculate the long-range force. The results of
modifying dielectric constant method, polarizable and nonpolarizable models were compared with experimental
results. The results show that compared to the polarizable and nonpolarizable models, the modifying dielectric
constant method has better accuracy. In addition, molecular dynamics simulation on [ BMIM |Br aqueous solution
was carried out with DL _ POLY packages using Linux system, the diffusion coefficients of [ BMIM ] ion, Br~ ion
and water were calculated. The results indicate that with the increase of water content in the solution, the diffusion

coefficients of ILs” ions and water are significantly improved.
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Fig. 1 Schematic structure and atom type notations for

1-butyl-3-methylimidazolium cation
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Table 1 Equilibrium concentration for aqueous solution of [ BMIM Br at different temperature and pressure

we / % T/K P/kPa won /% wrol / % w22/ %
75.27 320. 6 7.9 37.30 42. 66 85. 89
338.4 17.7 36. 08 43.14 86. 01
351. 6 29. 5 37.27 42. 81 85. 79
365. 8 51,9 37.07 43.35 85. 53
379.4 82.6 36. 49 42. 39 86. 13
383. 2 95.8 36. 17 13.51 85. 29
89. 03 320. 6 41 51. 50 61. 81 91. 44
353. 8 16.5 52.12 62.19 91. 99
375.6 37.4 50. 39 62. 32 90. 48
379. 4 42.5 52.93 61. 56 91. 71
395. 8 715 51.90 62. 50 92. 26
407. 2 103.1 52. 43 62. 96 91.57
94. 81 355. 6 8.8 70. 80 77.67 94. 27
379. 4 22.2 72.06 77.17 95.15
400. 6 42.5 71. 89 78.17 94. 41
411.8 58. 4 71. 30 78. 36 95. 30
425.2 87.6 71.45 78.07 95. 45
431.2 103 72. 14 77.96 94.56
97. 99 379.4 1.3 83.53 89. 03 98. 07
402. 4 24.1 83.76 89. 95 98. 22
422. 6 41.3 84. 22 89. 30 98. 07
434.2 58. 1 84. 11 89. 68 97. 91
450. 8 83.7 84. 34 89. 55 97.75
457. 4 101. 2 83.76 89. 94 98. 38
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Fig. 2 Equilibrium concentration for aqueous solution of
[BMIM |Br at 379. 4 K and different pressures
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Fig. 3 Diffusion coefficients of aqueous solution of
[BMIMBr at 379. 4 K and different mass fractions
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