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, : [11] 0.1x10 > N/m
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min
2
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Tablel The valuesof surface tension(y ) and density(p ) of the ionic liquid BM IFeCl,

T/K 293.15 298.15 303.15 308.15 313.15 318.15 323.15 328.15 333.15 338.15 343.15
p/(g an”3) 1.4580 1.4548 1.4500 1.4461 1.4422 1.4380 1.4339 1.4292 1.4243 1.4198 1.4157

10% /(N- m™) 42,62  42.45  42.00  41.64  41.36  41.08  40.85  40.50  40.14  39.78  39.52

21

P (T - 298.15) 2 T ), :
I® = 0.37474 - 5.96 x 10 * (T - 298. 15) (1)
0. 999, 4.0x10 "
a , (1) BM IFeCl,
o =5.96x10"* K ', VA
Vo =M/ (NP) (2)
, M BM IFeC|, (308.89 g/mol), N  Awogadro . (2) 298. 15 K
EMIFeClL, V,, 0.3527 m’. Famin ™ ,
(2) Vin 2 2 298.15K EMRAIC, (AICL, BEMIC 11)
V,, =0.359 3 nm”. FeCl, AlCl
Table2 The values of molecular volume of ionic liquid based on alum num (V,, /nm®) at 298. 15 K
bnic liquid M /(g mol 1) M p/(g an"?) Vi, /rm? v* /m® r* /im s/
(g- mol™?) (3 Kt mol™t)
MM AICI, 266. 0 97.2 1.328 9 0.3324 0.194 2 0. 359 449.8
BM AICI, 280.0 111.2 1.294 1 0.359 3 0.2211 0.375 483.8
PM AICI, 294.0 125. 2 1.262 4 0.386 7 0.248 5 0. 390 518.5
BM AICI, 308.1 139. 2 1.2380 0.413 3 0.2751 0. 403 552. 1
BB AICI, 350. 1 181. 2 1.164 3 0.499 3 0.361 1 0. 442 660. 9
2 » Vin M . 2 Vi
VI , 0.999 8, 0.138 2 m°, AlCl,
, AlCl r(AICl; ) = 0.321 m. AlCl 2
, 2 . 2 B FeCl,
0.1315 m’ 0.315 . FeCl; AlCl;
AlCl .
Jenkins ¥ AlCl 0.156 m°, , Goldschmidt
, , Jenkins ' AlCl; . 2
Vi , 0.999 9, 0.028 6 Mm°,
, Glase!”
0.028 0 m’

A Glasser (o) g,
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S (298) /(J- K*'- mol') = 1246.5(V,, /rm’ per fomula) +29.5 (3)
(3) BM IFeCl, S (298) =469.1 J/ (K- mol).
BM IFeCl, S (298) =540.2 3/ (K- mol)'®. BM IFeCl, BM IFeCl, ,
(—CH, ) BM IFeCl, 35.6 J/ (K- mol), [9]
[C, - min] [NTh ] [35.13/(K- mol)] . (3) AlCL
2 2 , MAIC, S (298) =483.8 3/ (K- mol), FeCl, AlCL
. 2 ,
0.999 9, 35.2 J/ (K- mol) (—CH, ) ,
[9]
22
, y , Eotvos :
yVE = k(Te - T) (4)
Y, , Te .k oy VB T
, 0. 998, k=1.67 x10" ' J/K k " 2.1x107
JIK, k , NaCl™  k=0.4 x10" J/K,
BM IFeCl, .
y (T =298.15 K) ,
0.999, 298.15 K BM IFeCl, =- (§ /0T), =62.76 x
107 J/ (K- m’), E.=y - T(§ /0T), = 60.16 x10* J/m’”.
( , NaNO, E, =146 x10 ° J/m’), BM IFeCl,
, ( , 67 x10°° J/m’
51.1x10 % J/m*) ™, , Glassr
e BM IFeCl, Uror =436 kJ/mol, Csl  Upor =602.5 ki/mol
(91 Bvl IFeCL,
23
Yang ' (1)
, : , ; (2)
, . 3 3 ; (3)
; (4) ,
\Y :
V = 0.6791(k,TW )*"? (5)
, k, BoltzZmann . (5) BV IFeCl, V =20.49 x10 * an’,
11. 6%, 10% 15%
V Vi >V =2NV
V =V, + 2NV (6)
, Vi , :
a .
a = (1/V) (v/aT), = (3/2) [2NV/(VT) ] = 3NV/(VT) (7)
298. 15 K (7) a (Cale) =5.03 x10™* K™, a (Expt) = 5.96 x
10 K ,

BV IES™ a (BExpl ) =5.37 x10 * K'*, a (Calc ) =5.24x10 * K™ *;
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BM IFeCL® o (Expt) = 4.73x10°* K", o (Cald ) =4.50 x10™* K™ *.
10%
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Studies on Propertiesof lonicL iquid BM IFeCl,
Based on Transition M etal

ZHANG Qing-Guo">, GQUANGWel", TONG Jing, JN Zhen-Xing"
(1 College of Chenistry and Chenical Engineering, Bohai U niversity, Jinzhou 121013, Ching
2 The Institute of SaltLakes Chiness Academy of Sciences Xining 810008, China)

Abstract An ionic liquid( L) BM IFeCl, was prepared by directly mixing FeCk and 1- methyl-3-ethylimid-
amlium chloride with amolar ratio 1/1 under dry argon amogphere The densities, and surface tension of the
pure L were detemined in the tamperature range fran 293 15 K o (343 15+0 1) K The properties for the
ionic liquidswere discussed by using Glasser' s theory.  The crystal energy of ionic liquid ismuch lower than
ionic olid and this is the underlying reasn for foming ionic liquid at room temperature In addition, a new
theoretical model of ionic liquid, that is intersticemodel, was goplied o calculating the themal expansion co-
efficient of BEM IFeCl,. And themagnitude order of the themal expansion coefficient, o , calculated by the the-
oretical model is in good agreamentwith experimental value The result shows that there ismuch reaonable-
ness for the interstice model of ionic liquid

Keywords lonic liquid; Density, Surface tension; FeCk; Interstice model
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