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Introduction: Density of the ionic liquid [C6mim][NTf2] – a reference ionic liquid for 
thermophysical properties, as proposed by IUPAC8[1,2] was measured using an Anton 
Paar density meter DMA HP. The basic experimental setup was described previously [3], 
and the modifications introduced in order to avoid water contamination of the sample are 
described in the presentation. The measurements were performed in the temperature 
range (283.15 ≤ T ≤ 353.15) K and at pressures (0.1 ≤ p ≤ 65) MPa. The water content of 
the samples was measured by Karl-Fisher coulometry, both before and after the 
measurements. As the viscosity of that ionic liquid is much higher than the viscosity of the 
fluids used in the calibration of the densimeter, a correction of the results became 
necessary, to account for the consequent error in the period of oscillation of the U-tube. 
For this purpose, the viscosity effect on the density measurements on the Anton Paar DMA 
HP was quantified using the viscosity standard specimen (200GW) from ZMK, GmbH. The 
experimental determination of the viscosity correction to the measured density is 
described and also the preliminary results of the density of [C6mim][NTf2] are compared 
with literature values[4-6]. 

 

Figure 1. Relative deviations, Δρ=ρexp – ρcorr, of the density of [C6mim][NTf2], ρexp, 
corrected for the viscosity effect, as a function of density. 283.15 K – open rectangles; 

-0.01

-0.005

0

0.005

0.01

0.015

1300 1320 1340 1360 1380 1400 1420 1440

10
0(
ρ

D
M

A
 H

P-
ρ

co
rr

)/
ρ

co
rr

ρ / kg.m-3



International Workshop on Ionic Liquids– Seeds for New Engineering Applications 

2-3 February 2012, Lisbon, Portugal 

 

 

95 

 

288.15 K – small black rectangles; 293.15 K – open circles; 298.15 K – open diamonds; 
303.15 K – black squares; 308.15 K – open triangles; 313.15 K – x crosses; 318.15 K – 

stars;  323.15 K – crosses;  ; 333.15 K – black diamonds; 343.15 K – open squares;  353.15 
K – black triangles. 

 

 

 

Figure 2. Relative density deviation of the [C6mim][NTf2] from literature density data, as 
a function of pressure. Open diamonds: Azevedo et al. [4] (DMA 512P, no viscosity 

correction); black circles - Kandil et al.[5] (DMA 512P, viscosity corrected); open squares - 
Esperança et al.[6] (DMA 512P, viscosity corrected). 

 

Conclusions: Viscosity effect corrections were made to the [C6mim][NTf2] density data, 
measured in this work. The maximum correction was less than –0.11%. The deviations of 

selected literature data4-6 from the results obtained in this work are under ±0.3 % for 

[C6mim][NTf2] over the measurement temperature and pressure ranges. 
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