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Studies on Thermochemical Properties of lonic Liquid EMIINCl,
Based on Scattered Metal Indium
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Abstract A colorless and transparent ionic liquid EMIInCly was prepared by mixing 1-ethyl-
3-methylimidazolium chloride (EMIC) with InCl; in a glove box filled with dry argon. The molar dissolu-
tion enthalpies (AsHp,) of EMIC and EMIInCl, in water with various molalities were determined by a solu-
tion-reaction isoperibol calorimeter at 298.15 K. In terms of Pitzer electrolyte solution theory, the molar
dissolution enthalpy of EMIC and EMIInCl, at infinite dilution ( A;HJ ) and Pitzer parameters ( B, BUF
and Cl4 ) were obtained, respectively. Using values of the dissolution enthalpies and the hydration heat, the
dissociation heat of InCl; (A¢Hy) and the enthalpy change (A.H,) for the reaction of EMIC+InCl;—
EMIInCl, were estimated respectively. The result, A.H,=(—60.37%£1.8) kJ°m0171, was in agreement with
exothermic phenomenon observed while the ionic liquid was synthesized.
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0.8X 10 *~12X10"* Sem . FEHIT 99.99%M1 /K
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Y1 KC1 Al THAM( = F2 F S-S0k Fpe o) v v 24T
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(17536 £9) Jemol ' AH LRI, 555035 72 i Fl N AR S —
K KL 075 g i THAM ¥f#AE 0.15 dm® Y 0.1000
molsdm > ] HC1 71, M5 T 6 X THAM [ BE IR %R AR,
HAFME N AH,=(—29794+11) Jemol ', L5 SCHRMA
AHn=(—29766+31.5) Jemol " AL thfE Scg i 2=
JO T ARG 3 Hbs e G TE, 0 aie T ks
M 0.03020 £ 0.1104 molekg™ ' fJ EMIC 1 0.003761 |
0.05003 molskg ' 1) EMIInCl, 7 7K H ) JBE KK Vs figt 4y
AH/(kTemol ).
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2.1 EMIC #1 EMIInCl, i8R £

FiAE 298.15 K A A TR IR A SE M8 S v #m v
€ 1) EMIC A1 EMIInCly AN [R)3% J& 11F) BE IR TR AH
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Table 1 Values of molar solution enthalpy of EMIC and rela-
tive apparent molar enthalpy at different molalities

m/(molskg ") AH,/(Jsmol ") ®L/(kJemol ")

0.03020 —6820 12330
0.03484 —6793 12357
0.03700 —6572 12578
0.03925 —6351 12799
0.04149 —6183 12967
0.04373 —6009 13141
0.04987 —5580 13570
0.05003 —5279 13871
0.0522 —4915 14235
0.06003 —4766 14384
0.0709 —4740 14410
0.07976 —4642 14508
0.08083 —4620 14530
0.08779 —4690 14460
0.09881 —4778 14372
0.1104 —4686 14464

2.2 PBEIRTARREAD Pitzer 712

EMIC F1 EMIInCly (¥ /58 7K ¥ it AR AT PR Z1K%
L RF A FR A,

AH,= AH) +7L (1)
P AGH D T PRAR R R IR AR T 1-1 A i

IR, PL 7T Pitzer J7 Rk IR



No. 13

W IR W LRI S 1A EMIINCl, (KR~ # Pk Bt 5 1387

2 AL EMIInCly £E7K RIS AR ZLBE 2R S
Table 2 Values of molar solution enthalpy of EMIInCl, and
relative apparent molar enthalpy at different molalities

®L/(kJemol ")

m/(molkg™") AH,/(Tomol ")

0.003761 —45.38 16.81
0.004020 —43.86 18.33
0.004279 —42.33 19.86
0.006760 —39.61 22.58
0.008429 —39.78 22.41
0.009360 —39.56 22.63
0.01029 —39.33 22.86
0.01503 —38.63 23.56
0.01720 —38.37 23.82
0.01937 —38.11 24.08
0.02472 —38.23 23.96
0.03006 —38.34 23.85
0.03984 —38.29 23.90
0.05003 —38.52 23.67
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AH Y
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Figure 1 The schematic diagram of thermodynamic cycle for
hydration process of EMIInCl,

HAA In*'(g), CI (9)fl EMI(g)25k In’*(aq),
Cl (aq)F1 EMI" (aq)ich F (14008 ok AN 25 1 IR 7K A6 A,
SRR N AH s, AH - FVAH 5 AHgs AEFCES T
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BN AH i 128 X8 :

— 0 __ —
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Table 3 The results of fitting from equation (8)
Tonic liquid AH ) /(kJ*mol 1) (L cok r sX10*
EMIC —19.15+0.16 —0.0048584 0.064692 0.19631 0.97 1.1
EMIInCly —62.18+0.71 0.81350 0.27949 —6.6603 0.96 4.8
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Figure 2 Thermo-chemical cycle for calculating the heat of

reaction
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