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1.1 HEtHex(TFS)BRFUBFRENERE R

it 73 4 T (2-ethylhexylethylenedimine) 5 = 4 B f# & (trifluoromethanesulfonic acid) 1) 2 B
RSO A T R R L T H-CF SO BB F AL F A [ HEtHex (TFS) JLfE —54 CF H= % % T8
24 h, 338 TH R TSR E Ay,

W3 FT-IR £04M% &1 C-NMR 8% #3592 3% B LA B CHN JG 243 I 52 X T & i HEtHex (TFS) #
PIL HEAT T 250 F0 4l B 19 45
1.2 HEtHex(TFS) 2 51 F 4 5 F & (4 B9 4 13 =2

B iz PIL HAAESRME . 5 TWRoK, 552 7 T )5 HEtHex(TFS) B &K 88 0.53% . 3R J5 4
BT 1 % K oA 4.78%6.6.00%.6.92% .7.97 % ,10.05 % . 14. 83%25 54V& 54.99 % HEtHex(TFS) . 7E T
= (303.15~353.15) K 7 [l P il 5 4 P 5 50, 00 308 5 () Bl >y 5 K 308 ek i V8 42 o) L B 224 T P 3k 3] T a8
(B PRI 30 min, 8 PR IMIA IR BE AR EE7E £0.1 °C.

HH Ostwald WWHE I E HEtHex(TFS) 1Y% B , &SR &0 F 9% B2 3 YOI (E, % BEE R 22
+0.000 1 g+ cm *; A Lovis 2000M ff"ﬁ[@%ﬁﬁ@((Amon Paar, Austria) JIli HEtHex (TFS) i &5 )5 18 ;
DDS-11A #UHg T 324 C i F 4 F1 DIS-1C AU s il (i 7R #5) W HEtHex(TFS) By HL 551, L 7
FAAMA TR 2 +1%.
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21 ® K

I 5E #Y AT 5 K B HEtHex (CTFS) 98 BEAE AN SR 1 Fr o 8 B2 53 HE 1 6 R T LR D5 B b AT 5 o=
A+BT, 0 WEE (g em ), T HLEXRE (K, A M B MG SH % E 5 IEENBLE & nE 1
NN I TN = RPRS g/ & - N PR £ HEtHex(TFS)Bﬁ&f“{ﬁiﬁﬁﬁﬂfﬂmﬁﬁﬁkﬁ HELMLR.
XS A Dy 7R — s B KB B AR 0F T L B EE 59 T L B BH B A B 0 R B 2 ) A B O R AR Y
JE /],

x1 AEE/KEH HEtHex (TFS)7E T=(303.15~353.15)K St El W Y Z &
Tab.1 Values of densities of HEtHex (TFS) at different water contents in the temperature range of

T= (303.15—353.15)K

o/(g+cm™*)

T/K
0.53% 4.78% 6.00% 6.92% 7.97% 10.05% 14.83% 25.54% 54.99%
303.15 1.114 2 1.107 8 1.105 4 1.102 1 1.093 2 1.089 8 1.086 8 1.075 4 1.030 7
308.15 1.110 3 1.105 0 1.102 1 1.097 5 1.089 0 1.084 9 1.082 0 1.071 0 1.026 6
313.15 1.108 2 1.103 8 1.098 4 1.095 8 1.087 3 1.081 8 1.077 6 1.066 3 1.025 0
318.15 1.104 3 1.100 7 1.093 7 1.090 2 1.082 3 1.078 3 1.075 4 1.062 7 1.021 8
323.15 1.100 1 1.096 9 1.088 9 1.086 3 1.080 4 1.073 5 1.071 0 1.059 5 1.021 6
328.15 1.098 3 1.092 8 1.084 3 1.082 1 1.076 9 1.070 8 1.066 5 1.056 9 1.017 6
333.15 1.096 1 1.088 6 1.080 6 1.078 3 1.075 0 1.066 8 1.060 7 1.052 3 1.016 2
338.15 1.091 3 1.085 2 1.079 3 1.073 2 1.069 8 1.061 6 1.057 9 1.047 0 1.012 0
343.15 1.087 1 1.079 8 1.073 3 1.069 8 1.065 8 1.058 6 1.053 2 1.044 0 1.010 8
348.15 1.083 2 1.076 6 1.068 9 1.065 6 1.063 0 1.054 8 1.048 2 1.040 1 1.007 7
353.15 1.077 3 1.072 0 1.064 5 1.063 2 1.058 5 1.051 2 1.045 1 1.035 7 1.001 7

22 ® OE
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Fig.1 Plot of p vs T for HEtHex (TFS) at Fig.2 Plot of n vs T for HEtHex(TFS) at
different water contents different water contents
%2 AEAKEN HEtHex(TFS) 7 T=(303.15~353.15)K K& B &
Tab.2 Values of viscosity for HEtHex (TFS) at different water contents in the temperature
range of T= (303.15—353.15) K
n/(mPa + s)
T/K
0.53% 4.78% 6.00% 6.92% 7.97% 10.05% 14.83% 25.54% 54.99%
303.15 5.07X10% 1.73X10% 1.53X102 9.74X10 8.43X10 6.33X10 3.14X10 1.67X10 6.77
308.15 3.60X10? 1.27 X 10? 1.18 <102 7.52X10 6.44X10 4.90X10 2.53X10 1.39X10 5.73
313.15 2.55X10%  1.02X10?% 8.92X10 5.53X10 5.02X10 3.86 X10 2.07X10 1.17X10 4.89
318.15 1.84 X 10? 7.79X10 6.81X10 4.42X10 3.97X10 3.14X10 1.71 X10 9.94 4.20
323.15 1.37X10? 6.01X10 5.16 X10 3.75X10 3.19X10 2.56 X10 1.43X10 8.50 3.65
328.15 1.09X 10?2 4.73X10 4.10X10 3.04X10 2.60X10 2.12X10 1.24X10 7.36 3.20
333.15 8.22X10 3.78X10 3.25X10 2.47X10 2.18X10 1.77X10 1.04X10 6.41 2.82
338.15 6.66 <10 3.09X10 2.67X10 2.07X10 1.83X10 1.49X10 8.99 5.63 2.51
343.15 5.34X10 2.53X10 2.16 X10 1.74X10 1.54X10 1.27X10 7.83 4.79 2.25
348.15 4.31X10 2.13X10 1.83X10 1.49X10 1.32X10 1.10X10 6.87 4.24 2.03
353.15 3.56 X 10 1.81X10 1.57X10 1.28X10 1.13X10 9.53 6.06 3.78 1.87
23 HBEE

B R S B BE R R 9T B T AR AE Ak 2 0 R A SRR SORE 9RO R B K A A B IR G L R
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feROE S b T A S K 30T T gL 3 P D K I B BH S O A R R, S F R ) 1 o,
B T B T i s B Sl B I R S AR S R O 0y T 5 TR e R AR R R 4805 S TR
HAE HEtHex(TFS) WL FREE UK T A =0 « M« p ' AHEZE T AR B R B G, A N EE
IRHLFEF(S « em® » mol )y HE FMAARMHEER(uS « ecm ) M HE FWAKME /R Fiit (g« mol 1) ,p
NEFRRBHEE (g em™ ) AL S HEtHex(TFS) 9B /R B G R E S T3 4 .

*3 AEAEKELHET,HEtHex(TFS) % T=(301.15~353.15) K SEE AN B S EE

Tab.3 Values of Conductivity for HEtHex (TFS) at different water contents in the temperature range of
T=(303.15—353.15) K

o/ (uS+cem™ )
T/K

0.53% 4.78% 6.00% 6.92% 7.97% 10.05% 14.83% 25.54% 54.99 %

303.15 9.90X10  4.10X10*> 5.00X10%> 1.15X10° 1.35X10° 2.09X10%® 4.19X10% 8.61X10% 1.38x10*
308.15 1.25X10%  5.20X10%  6.20X10% 1.45X10° 1.66X10° 2.65X10% 4.96xX10% 9.80X10° 1.57X10*
313.15 1.57X10%  7.00X10% 7.80X10% 1.65X10° 2.00X10° 3.18X10% 5.49X10° 1.14X10*

—_

71X 104
318.15 2.27X10%  9.00X10% 9.60X10% 2.02X10° 2.50X10° 3.82X10% 6.82X10° 1.38X10*

—_

.95X10*
323.15 3.60X10%  1.17X10%° 1.25X10% 2.40X10% 3.00X<10° 4.56X10° 8.12X10° 1.53X10* 2.08X10*
328.15 456107 1.41X10° 1.54X10% 2.90X10° 3.70X10° 5.34X10° 9.17X10% 1.73X10" 2.25X10*
333.15 6.13X10%  1.67X10° 1.92X10% 3.70X10% 4.40X10° 6.09X10° 1.02X10* 1.98X10* 2.43X10*
338.15 7.53X10%  2.10X10% 2.27X10% 4.30X10% 5.20X10° 7.05X10° 1.18X10* 2.20X10* 2.60X10*
343.15 9.50X10%  2.47X10% 2.74X10% 4.80X10% 6.00X10° 7.85X10° 1.32X10* 2.47X10* 2.93X10*
348.15 1.23X10%  2.90X10° 3.30X10° 5.60X10° 7.00X10° 9.05X10% 1.46X10* 2.73X10* 3.42X10*
353.15 1.47X10%  3.70X10%  3.90X10° 6.40X10% 7.80X10% 1.02X10' 1.59X10* 3.01X10* 3.97X10*

gf " 0-03% o4 THL 46.00% g LOXI0'F 00535 o4, 78% & 6.00%
V692 47.97% o . _
b 10, 05% &14. 83% 4 B 01l V6. 92% 47.9T% b 10.05%
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4| 5; 2.5X10"F
o S
= w 2.0X 104
— 3 L j
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1k
ok 1.0X10
0.5X10"F
T 0.0F
1 1 1 1 1
2.8 2.9 3.0 3.1 3.2 3.3 3.1 300 310 320 330 310 350 360
1400 (%O() /K T/K
K3 RAGKERSET, HEHex (TFS) #) B A REE KBS N, (Etlex(118) (IR S o
In n{HKE 1 000/T ALK R SR TIRR R
Fig.3 Plot of Inn wvs. 1 000/T for HE(Hex Fig.1 Plot of o vs. T for IEtlex (11S) at
(11°S) at different water contents dilflferent watler contents

2.4 Walden 1

HEtHex(TFS) i B /K #1532 F1 86 B2 22 8] (1 ¢ R A JH Walden BN HEATHIER: Agp =k lg A =1g 9 ' +
lg kP, A W EE/RHLEH(S « em® « mol 1),y NI FE (P) & 5 B A G H 80 T Walden KU
WS B T R B - 22 [ (8 A AR 28 SR P 6 7 G 2R 88 1 R A 4 3 el s i T el S Bl Y S A
M Walden P& 5 L B 26, BEAE S B0 F . 080 2 7T 22008 28 5 5 8 7 18] 59 A AR T, Walden BRI 1.T =
(303.15~353.15) KiRFEEH N .12 HEtHex(TFS) [ 1g A 5 1g(1/m) WE Hh AT i, B4~ & K 7Y PIL /Y
Walden MU AR 52 FL A 3 R W1 0% PIL YR o R M B J1 22 R E AT & Walden HLIL X F AR 59 A 58 19
K HEtHex(TFS) .7 1g (1/9) =1 5 Ideal Line Z [A] (% 3 BB B & N AW =1, I F R 4347 85 1 W 14
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PEFHEFRERT B FRES " HEtHex(TFS) ) Walden &AW =0.5~1 XA, B
[ERRER 8
x4 FAEEKELHET,HEtHex(TFS)7E T= (303.15~353.15)K SEE N W ERB S X
Tab.4 Values of A for HEtHex (TFS) at different water contents in the temperature range of
T=(303.15—353.15) K

102A/(S *» cm? » mol 1)

T/K
0.53% 4.78% 6.00% 6.92% 7.97% 10.05% 14.83% 25.54% 54.99%
303.15 0.03 0.12 0.16 0.34 0.40 0.62 1.24 2.58 4.29
308.15 0.04 0.15 0.20 0.43 0.49 0.79 1.48 2.95 4.91
313.15 0.05 0.20 0.25 0.49 0.59 0.95 1.64 3.45 5.38
318.15 0.07 0.26 0.31 0.60 0.74 1.14 2.04 4.18 6.15
323.15 0.11 0.34 0.40 0.71 0.90 1.37 2.44 4.65 6.57
328.15 0.13 0.42 0.50 0.86 1.11 1.61 2.77 5.26 7.14
333.15 0.18 0.49 0.62 1.11 1.32 1.84 3.10 6.06 7.72
338.15 0.22 0.62 0.73 1.29 1.57 2.14 3.60 6.77 8.27
343.15 0.28 0.74 0.88 1.45 1.81 2.39 4.05 7.62 9.34
348.15 0.37 0.87 1.06 1.69 2.12 2.77 4.49 8.47 11.0
353.15 0.44 1.11 1.26 1.94 2.38 3.13 4.91 9.38 12.8
2.0
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< 65 -0.5 | v
S o Aoy
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Fig.5 Plot of Ino vs. 1000/T for HEtHex (TFS) Fig. 6 Walden plots for HEtHex(TFS) at different
at different water contents water contents in the temperature range

of T=(303. 15-353. 15)K
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54.99 %) B HEtHex(TFS) & PIL 7 T = (303.15~353.15)K {5 Bl N 19 % B Fh 1 Mol R 45 R R FE %
FK RN EOR B A TR HEtHex (TFS) I F E 2 BT B G 3, i R Y 2 IR LI
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Effect of water content on the physicochemical properties of PIL composed of
2-ethylhexylethylenediaminium cation and CF;SO; anion

a,b

Li Chenguang®,Hua Er
(a.College of Chemistry and Chemical Engineering;b.Key Laboratory of Chemical Engineering and Technology»
State Ethnic Affairs Commission, North Minzu University, Yinchuan 750021, China)

Abstract : The purity of PIL composed of 2-ethylhexylethylenediaminium cation and CF;SO; anion [ HEtHex (TFS) ]
was measured using FT-IR,"” C-NMR spectra and CHN elemental analysis. The effects of water at different mass concentration
(0.53% ,4.78%,6.00%,6.92% ,7.97% ,10.05% ,14.83% ,25.54 % & 54.99%) on the physicochemical properties such as densi-
ty. viscosity and electrical conductivity of HEtHex (TFS) were studied in the temperature range of T= ( 303.15—353.15 ) K.
Temperature dependence of viscosity and conductivity was discussed on the basis of the Arrhenius equation, respectively. The
relationship between molar conductivity and fluidity was described by the Walden rule. The results show that the effects of tem-
perature and water content on the density, dynamic viscosity and electrical conductivity of HEtHex (TFS) are significant. The
viscosity decreases and the conductivity increases with increasing water contents and temperature.

Keywords : Protic Ionic Liquid;water content;density;viscosity;conductivity
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