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Table 1 ~ The experimental results of constant-volume
combustion heat
m/g On/J Owno./J AT/K —AE/KI g
EMIES
2.0016  40.710 22.766 3.221 21.77
1. 0066  43. 639 38. 566 1. 626 21.80
1.0029  41.882 36.110 1. 621 21.82
1-methylimidazole
1.5906  44. 594 24. 024 3. 800 33.61
0.9569  56.637 22.222 2.299 33.76
0.9491  42.966 25.225 2.272 33.65
4CO:(g) +N2(g) (5)
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Table 2  The values of thermodynamic functions
of EMIES
T/K ArHr — A¢Haos15(kJ *+ mol ™) A¢Hr/KJ * mol™'
260 -15.16 -3076
265 -13.20 -3074
270 -11.23 -3072
275 -9.253 -3070
280 -7.262 -3068
285 -5.272 - 3066
290 -3.273 - 3064
295 —1.267 —-3062
300 0. 7457 - 3060
305 2. 766 —-3058
310 4. 794 -3056
315 6. 829 - 3054
320 8.873 -3052
325 10. 92 -3050
330 12.98 -3047
335 15.05 -3045
340 17.12 -3043
345 19. 21 -3041
350 21.30 -3039




No. 12 W FAR  F IR FRUAR EMIES BIFRAEA: S 1471

(-102.3+0.2) kJ *mol~'. ¥ & % B T W 1A Dupout, J. J. Chim. Phys., 1998, 95: 1626

EMIES E@fi@%#/l\ﬁ&mfi@ 5?*21[‘]?3?%3@43% 8 Holbrey, J. D.; Reichert, W. M. ; Swatlosk, R. P.; Broker,
Hﬂ?u E/an% ﬁ[ ’ ’ G. A.; Pitner, W. R.; Seddon, K.R.; Rogers, R. D. Green
SR B G—3L

Chem., 2002, 4: 407

2.4 AEBETEFRME EMIES fREERE 9 Yang, J. Z.: Tian, P.; He, L. L.; Xu, W. G. Fluid Phase
4 EMIES P EE A )27 REOC R Equilibria, 2003, 204: 295
r 10  Yang, J. Z.; Xu, W. G..; Zhang, Q. G.; Jin,Y.; Zhang,
ArHr — At Haos.15 = f CondT (8) Z.H. J. Chem. Thermodyn., 2003,35: 1855
%0 11 Yang, J.Z.: Tian, P.: Xu, W. G.; Xu, B.; Liu, S. Z.
Al AT AN [ B N EMIES AR ofE AR UK A Hyr Thermochim. Acta, 2004, 412: 1

N 12 Tan, Z.C.; Zhang, Z. H.; Sun, L. X.; Xu, W. G.; Xu, F.;
£ 260 ~350 K, Con(J K"+ mol )X T XA ¢ N ‘
Yan, J.Z.;Zhang, T. Acta Chimica Sinica, 2004, 62: in press

Rk (i, HE, TS, R, B O, BRI, KR
Com=404.9 +14. 61 X +1. 221 X2 9) {2244 ( Huaxue Xuebao),2004,62: 5k 3]

;H\:LJP, X jﬂ*ﬁ%?ﬁlg . 260 ~350 K Wﬁﬁ% 5K i_i,%: 13 Yang, J. Z.; Jin, Y.; Pan, W. Acta Chimica Sinica, 2004,

. 5 62: in press [FEI, & —, & . 1L¥2F W (Huaxue
4H y s
153/ EMIES %/’Eﬁiﬁikﬁﬂ/\?@ 2 ':F' . Xuebao),2004.,62: %3]

14 Tan, Z.C.; Zhang, Z.H.; Sun, L. X.; Yang, J. Z. Ionic

References liquids: Progree and prospects (Book of Abstracts), LICP.
1 Rogers, R.D.; Seddon, K.R. Ionic liquid, industrial applications 2004, Lanzhou [, KAEHH, IMZYE, Bi5dk . 2ME
T AR T 2 2z
for green chemistry, ACS symposium series 818. Washington TR 2830 . 2004, 220
DC: ACS, 2002 15 Mackle, H.; Steele, W. V. Trans. Faraday Soc., 1969, 65:
2 Dupont, J.; de Souza, R.F.; Suarez, P. A.Z. Chem. Rev., 2053
2002,102(10): 3667 16 Gao, S.L.; Chen, S.P.; Yang, X. W.; Hu, R.Z.; Shi,
3 Endres, F. Chem. Phys. Chem., 2002, 3: 144 Q. Z. Chinese Journal of Chemistry, 2001, 19(11): 1037
4  Wikes, 1.S.; Zaworotko, M. J. J. Chem. Soc. Chem. 17 Yang, X.F.; Yang, X. W.: Sun, L.Z. Chem. J. Chinese.
Commun. 1992: 965 Univ., 1986, 7: 363 Wik, W0, #h8 | f5apkelt
5  Fuller, J.; Carlin, R.T.; Osteryoung, R. A. J. Electrochem. #5441t ( Gaodeng Xuexiao Huaxue Xuebao), 1986, 7: 3631
Soc., 1997, 144: 3881 18  Popov, M. M. Thermometry and calorimetry. Moscow:
6  Suarez, P. A.Z.; Einloft, S.; Dullius, J. E.; deSouza, R.F.; Moscow Univ. Press, 1954: 382
Dupout, J. Polyhedron, 1996, 15: 1217 19 Cox, J. D. J. Chem. Thermodyn., 1978, 10:903

7 Suarez, P. A.Z.; Einloft, S.; Dullius, J. E.; deSouza, R.F.;

The Standard Molar Enthalpy of Formation of Room Temperature lonic Liquid EMIES

Zhang Zhi-Heng Guan Wei Yang Jia-Zhen Tan Zhi-Cheng' Sun Li-Xian'
( Department of Chemistry, Liaoning University, Shenyang 110036;  'Dalian Institute of Chemical Physics, Chinese Academy
of Sciences, Dalian 116023)

Abstract Using RBC- Il type oxygen-bomb combustion calorimeter, the molar combustion enthalpies of
room temperature ionic liquid, 1-ethyl-3-methylimidazolium ethyl sulfate (EMIES), and 1-methylimidazole
were determined at 7= (298.15+0.01) K. For EMIES AHR =(-2671+2) kI * mol~' and for
1-methylimidazole ( —286.3 £0.5) kJ - mol !, respectively. The standard formation enthalpies AHT were
calculated to be (—3060 +3) kJ*mol~' for EMIES and ( —2145 +4) kJ*mol~' for 1-methylimidazole. The

reaction: H3C\N\/_\/N + (C,H;),S0,— [H3C \N/@D\N ~CHs 4+ C,H;080;-1(1) is strong exothermic and its reaction
= =/

heat, A.HR, was determined to be (-102.3 +1.0) kJ*mol~'. The standard formation enthalpy of EMIES,
ArHr, at different temperatures was calculated on the basis of the heat capacity data of EMIES.

Keywords: Ionic liquid, Oxygen-bomb combustion calorimeter, =~ EMIES,  Standard molar enthalpy of
combustion,  Standard molar enthalpy of formation
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