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Table S1 - Ionic liquids specifications, purity as mass fraction

Property [C;mim] [Cymim)] [Comim] [Cymim] [Psss14][dca] [Pees14][Br]
[SCN] [SCN] [C(CN);] [C(CN)3]

Identity
(NMR, IR) pass pass pass pass pass Pass

&ﬁ% > 98% > 98% > 98% > 98% > 95% >95%
Cation (IC) 99.2% 98.5% 99.3% 99.8% N/A N/A
Anion (IC) 99.4% 99.9% 99.4% 99.6% N/A N/A
Halides (IC) <2% <2% <0.5% <0.5% N/A N/A
Water (KF) 1312 ppm 1725 ppm 87 ppm 590 ppm N/A N/A
Appearance Yellovy tq Yellow to' YelloW tq Yellovy tq Yellow toA YelloW to'

brown liquid  orange liquid  brown liquid  brown liquid  orange liquid  orange liquid
Date 01.12.2014 17.07.2014 31.10.2014 20.07.2012 11.01.2011 16.10.2012

Table S2 - Baytubes® C150 HP product specification.

Property Value Unit Method

C-Purity >99 % Elementary analysis

Free amorphous carbon Not detectable % TEM

Number of walls 3-15 - TEM

Outer mean diameter 13-16 nm TEM

Outer diameter distribution 5-20 nm TEM

Inner mean diameter 4 nm TEM

Inner diameter distribution 2-6 nm TEM

Length 1-10 pm SEM

Bulk density 140-230 kg:m EN ISO 60

Table S3. Thermal conductivities of phosphonium ionic liquids based on the
phosphonium cation as a function of temperature at p = 0.1 MPa®

Ionic liquid T/K 2/ Wm'K!
[Psss1a]l N(CN)y)] 293.6 0.163 £ 0.004
303.9 0.163 +0.004

314.9 0.161 £ 0.004

3245 0.161 £ 0.005

3334 0.161 £ 0.004

343.4 0.161 +0.005

[Poss14][Br] 2934 0.156 +£0.004
303.2 0.156 +0.004

3133 0.155 +0.004

323.7 0.155 +£0.004

333.8 0.154 +0.004

343.4 0.153 £0.004

*With expanded uncertainty at 0.95 level of confidence (k =2).
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Table S4 - Coefficients of equation 12 for pure ionic liquids and IoNanofluids®

) a1ty 10° (ayts,) 10%
Fluid T 1,2 1 -l
/Wm™ K /Wm™ K Wm' K
[Psssia][dca] 0.17281 £ 0.0040 3477+12 52
[Pess14][Br] 0.17515 £ 0.0034 -6.341 + 1.1 46
[P66614][dca] 0.5% w/w
MWCNTSs 0.18345+0.0112 -7.329+3.6 105
[C,mim][SCN] 0.41154 £ 0.059 -75.073 £ 18.6 781
[C,mim][SCN] 0.26928 = 0.031 -32.967+9.6 402
[Comim][C(CN),] 0.37840 = 0.052 -64.221+16.2 672
[Csmim][C(CN),] 0.26259 +0.035 -30.423 £10.9 456
[C,mim][SCN] 0.5% w/w
MWCNTs 0.20417 +£0.0010 -5.571£0.32 12
[Comim][SCN] 1% w/w
MWCNTSs 0.21206 +0.0018 -6.028 £0.55 21
[C4mim][SCN] 0.5% w/w
MWCNTs 0.18254 +0.0048 3.140+1.5 57
[C,mim][SCN] 1% w/w
MWCNTSs 0.18913 +0.0056 2.707+£1.8 67
[C,mim][C(CN);] 0.5% w/w i
MWCNTSs 0.21667 £0.015 10.074 +4.8 185
[C,mim][C(CN);] 1% w/w
MWCNTs 0.21763 +0.0036 8471+ 1.1 43
[Csmim][C(CN);] 0.5% wiw
MWCNTs 0.19499 + 0.0030 -6.475£0.94 36
[C,mim][C(CN);] 1% w/w i
MWCNTs 0.20155 +0.0013 6.988 + 0.39 15

* With expanded uncertainty at 0.95 level of confidence (k =2).

Table S5. Thermal conductivities of the ionic liquids as a function of temperature

atp =0.1 MPa®

Ionic liquid T/K 2/ Wm'K!
[C,mim][SCN] 293.6 0.185 +0.004
303.4 0.182 +£0.005

313.6 0.182 +0.006

323.7 0.178 £ 0.009

333.9 0.163 £0.017

343.6 0.145 +0.010

[Csmim][SCN] 293.8 0.169 +0.004
303.2 0.169 +0.004

3134 0.169 +0.005

323.6 0.167 £ 0.005

333.9 0.160 +0.008

343.4 0.152+£0.017

[Comim][C(CN)s] 294.0 0.188 +0.005
303.3 0.190 +0.005
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313.2 0.176 +£0.008

323.8 0.167+0.019
3335 0.156 £0.018
343.2 0.166 =0.026
[C4mim][C(CN);] 293.7 0.171 £0.004
303.4 0.170 £0.004
313.5 0.171 £0.006
3235 0.168 =0.008
3329 0.154+0.014
3439 0.160 =0.020
* Standard uncertainties are u(7) = 0.1 K, u(p) = 1 kPa and the experimental expanded uncertainty

U.= U, (%) =0.004 to 0.02 Wm™ K with 0.95 level of confidence (k = 2).
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Figure S1. Plot of the thermal conductivity of pure [Comim][SCN] and its
IoNanofluids (INF) as a function of temperature. 4 — [C,mim][SCN] pure; O — INF
0.5% w/w MWCNTs; B — INF 1% w/w MWCNTs; lines are given by equation 12
with coefficients shown in Table S4.
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Figure S2. Plot of the thermal conductivity of pure [Comim][C(CN);] and its
IoNanofluids (INF) as a function of temperature. ¢ — [C,mim][C(CN);] pure; O —
INF 0.5% w/w MWCNTs; B — INF 1% w/w MWCNTs; lines are given by equation
12 with coefficients shown in Table S4.
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Figure S3. Plot of the thermal conductivity of pure [Csmim][C(CN);] and its
IoNanofluids (INF) as a function of temperature. 4 — [Cymim][C(CN);] pure; O —
INF 0.5% w/w MWCNTs; B — INF 1% w/w MWCNTs; lines are given by equation
12 with coefficients shown in Table S3.

Table S6 — Enhancement (%) of density and viscosity of dicyanamide
TIoNanofluids"*"*

P n
Fluid K T 0 s o, T
0.5% w/w 1% w/w 0.5% 1% wiw
w/w

313.15 0.26 0.45 71.5 137.4
[Comim]

333.15 0.27 0.43 111.1 188.0
[N(CN),]

343.15 0.23 0.40 143.4 221.6

313.15 0.32 0.65 80.7 159.5
[C4ymim]

333.15 0.22 0.42 147.4 225.2
[N(CN).]

343.15 0.20 0.33 180.9 2453

313.15 0.23 0.60 27.8 101.4
[Cympyr]

333.15 0.22 0.59 70.7 155.3
[N(CN),]

343.15 0.23 0.61 94.8 182.7

Table S7 — Thermophysical properties and heat transfer area (A4y) for
commercial heat transfer fluids.

Al n/ GCp/ p/
Fluid /K Wm' K' mPa s Jkg'K! kg m” I
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293.15 0.139 429 1573 1059.6 178.69
303.15 0.137 3.25 1601 1051.7 161.08
Dowtherm o 31315 0.136 2.56 1630 1043.8 147.70
323.15 0.134 2.07 1658 1035.8 137.05
333.15 0.132 1.72 1687 1027.8 128.65
343.15 0.131 1.46 1715 1019.7 121.88
293.15 0.126 12,5 1546 1046.9 298.51
303.15 0.125 8.40 1581 1039.1 253.19
Dowtherm G 31315 0.124 6.10 1616 1031.4 222.54
323.15 0.123 4.60 1651 1023.6 199.01
333.15 0.122 3.65 1686 1015.9 182.08
343.15 0.121 2.96 1720 1008.1 168.32
293.15 0.128 0.91 1828 863.7 112.90
303.15 0.126 0.79 1859 856.2 108.36
Dowtherm 1 313.15 0.124 0.70 1890 848.7 104.79
323.15 0.122 0.63 1923 841.0 101.95
333.15 0.120 0.56 1955 833.2 98.82
343.15 0.118 0.51 1989 825.4 96.68
293.15 0.123 203 1610 962.2 393.62
303.15 0.122 13.5 1642 955.2 331.17
313.15 0.121 9.44 1675 948.2 285.32
Dowtherm MX 503 0.120 6.86 1707 941.1 250.47
333.15 0.119 5.15 1740 934.0 223.27
343.15 0.118 3.98 1772 926.9 201.80
293.15 0.122 4.00 1653 965.4 196.70
303.15 0.121 3.04 1685 957.8 177.05
Dowtherm @ 31313 0.120 237 1716 950.2 161.39
323.15 0.118 1.89 1748 942.7 148.57
333.15 0.117 1.54 1779 935.1 138.21
343.15 0.116 1.28 1811 927.6 129.74
293.15 0.131 42.82 1620 1029.2 497.54
303.15 0.130 23.99 1650 1022.3 387.73
Dowthermgp 31313 0.129 14.92 1680 1015.3 317.42
323.15 0.128 10.05 1710 1008.3 269.74
333.15 0.126 7.19 1739 1001.3 235.76
343.15 0.125 5.39 1769 994.2 210.52
293.15 0.130 30.55 1962 873.2 460.01
303.15 0.128 19.09 1992 866.4 378.35
Dowtherm T 31313 0.127 12.80 2022 859.5 320.18
323.15 0.126 9.07 2052 852.6 278.06
333.15 0.125 6.71 2082 845.7 246.40
343.15 0.124 5.15 2111 838.8 222.11
293.15 0111 1.40 1772 8553 145.75
303.15 0.109 1.20 1793 845.0 139.54
313.15 0.106 1.00 1814 834.7 132.28
Syltherm XLT )7, 0.104 0.91 1835 824.5 129.73
333.15 0.102 0.80 1856 814.2 125.72
343.15 0.100 0.70 1877 803.9 121.71
293.15 0.135 10.03 1608 934.99 280.20
303.15 0.133 8.32 1625 926.0 262.11
313.15 0.131 7.00 1643 917.07 246.75
Syltherm 800 5,35 0.130 5.96 1660 908.18 233.53
333.15 0.128 512 1677 899.32 222.05
343.15 0.126 443 1694 890.49 211.88
293.15 0.107 1.84 1682 871.76 165.70
303.15 0.105 1.58 1707 861.65 158.72
Syltherm HE 57, 5 0.102 137 1731 851.54 152.76
323.15 0.100 1.19 1756 841.43 147.12
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333.15 0.097 1.05 1780 831.32 142.77
343.15 0.095 0.93 1805 821.21 138.82
293.15 0.118 27.0 1900 943.0 442.50
303.15 0.117 16.0 2000 937.0 349.63
paratherm HR 31313 0.116 10.0 2000 931.0 288.24
323.15 0.115 6.90 2000 925.0 248.56
333.15 0.114 5.00 2000 919.0 219.27
343.15 0.114 3.80 2000 913.0 197.62
293.15 0.132 8.20 2400 799.0 259.23
303.15 0.131 5.80 2400 792.0 226.60
313.15 0.130 430 2400 785.0 202.48
Paratherm MR 5,15 0.129 3.30 2400 778.0 183.80
333.15 0.128 2.70 2500 771.0 169.44
343.15 0.127 2.20 2500 764.0 157.93
Globalthorm 29313 0.140 424 1580 1060.0 176.63
oot 313.15 0.138 261 1630 1044.0 147.29
333.15 0.135 1.75 1690 1028.0 127.94
Globalthorm 29313 0.120 100.8 1600 1008.0 789.30
Svatos 313.15 0.119 26.04 1670 994.0 432.43
333.15 0.118 11.27 1740 980.0 301.52

Table S8 - Thermophysical properties and heat transfer area (4,) for pure ionic

liquids.
. Al / Cp/ / Ao/
Fluid 'K Wm'K! mil7)a s JTkg'K! kgp m* m’
313.15 0.182 15.5°¢ 2082.13 " 11129™ 229.43
[Comim][SCN] 333.15 0.163 9.53°¢ 2157.16" 1100.9™ 199.86
343.15 0.145 7.77°¢ 2216.84" 1094.9™ 196.08
[Csmim][SCN] 313.15 0.169 30.5°¢ 2021.79" 1066.6 " 332.82
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333.15 0.160 16.1°¢ 2098.83" 1054.8" 260.86

343.15 0.152 12.3¢ 2158.13"  1048.9" 239.78

313.15 0.178 ° 8.87 ¢ 1875.74" 1093.5° 192.96

[C,mim][N(CN),] 333.15 0.170* 6.159 1934.99"  1081.0° 170.81
343.15 0.165° 5.32¢ 1981.83" 1076.1* 163.41

313.15 0.163% 13.9¢ 1875.67° 1051.0° 251.75

[C4mim][N(CN),] 333.15 0.1532 8.769 1895.16" 1040.6° 216.52
343.15 0.150° 7.40¢ 1909.771 1035.7° 204.55

313.15 0.153? 19.969 2534817 1006.1° 287.29

[Compyr]INCEN)D - 353745 0.147° 12529 2659.630  995.60°  240.01
313.15 0.176 9.50°¢ 1818.81F  1070.6° 204.55

[C,mim][C(CN);] 333.15 0.156 6.06°¢ 1858.57%  1057.3° 183.18
343.15 0.166 5.03°¢ 1898.33%  1050.5° 163.84

313.15 0.171° 50.9° 1680.14° 1227.6° 393.71

[C,mim][C,H;sS0,] 333.15 0.165° 25.2¢ 1718.23" 121421 297.34
343.15 0.165° 18.7¢ 1739.391 1207.6° 262.01

. 313.15 0.114° 283" 1373.52°1 1422.0° 374.31

[C4mim] 333.15 0.112° 15.4° 1402.14"  1403.0° 291.95
[(CF38O,),N] 343.15 0.111° 11.9°f 1414.06' 1394.0° 264.09
313.15 0.161 186.8 ¢ 1927.621 890.3 ¢ 894.69

[Pess14][IN(CN),] 333.15 0.161 76.1¢ 2000.36' 879.0¢ 595.75
343.15 0.161 52.0¢ 2036.73" 873.4¢ 502.40

a - Franga, J. M. P.; Reis, F.; Vieira, S. I. C.; Lourengo, M. J. V.; Santos, F. J. V.; Nieto de Castro, C. A.; Padua, A. A. H.,
Thermophysical properties of ionic liquid dicyanamide (DCA) nanosystems. J. Chem. Thermodyn. 2014, 79, 248-257.

b - Franga, J. M. P.; Vieira, S. I. C.; Lourengo, M. J. V.; Murshed, S. M. S.; Nieto de Castro, C. A., Thermal Conductivity of
[C4mim][(CF3S0O2)2N] and [C2mim][EtSO4] and Their IoNanofluids with Carbon Nanotubes: Experiment and Theory. J.
Chem. Eng. Data 2013, 58 (2), 467-476.

¢ - Neves, C. M. S. S.; Kumnia, K. A.; Coutinho, J. A. P.; Marrucho, I. M.; Lopes, J. N. C.; Freire, M. G.; Rebelo, L. P. N.,
Systematic Study of the Thermophysical Properties of Imidazolium-Based Ionic Liquids with Cyano-Functionalized Anions. J.
Phys. Chem. B 2013, 117 (35), 10271-10283.

d - Reis, F.; Franca, J. M. P.; Santos, F. J. V.; Murshed, S. M. S.; Lourengo, M. J. V.; Castro, C. A. N. de, Thermophysical
Properties of DCA Ionanofluids. In COIL-5/3IMIL, Congress on Ionic Liquids, Vilamoura, Portugal, 2013.

e - Schmidt, H.; Stephan, M.; Safarov, J.; Kul, I.; Nocke, J.; Abdulagatov, I. M.; Hassel, E., Thermodynamic studies of the ionic
liquid 1-hexyl-3-methylimidazolium chloride [C6mim][C]] in polyethylene glycol aqueous solutions. J. Chem. Thermodyn. 2012,
47, 68-75.

f - Tariq, M.; Carvalho, P. J.; Coutinho, J. A. P.; Marrucho, I. M.; Lopes, J. N. C.; Rebelo, L. P. N., Viscosity of (C,—C,4)1-alkyl-
3-methylimidazolium bis (trifluoromethylsulfonyl) amide ionic liquids in an extended temperature range. Fluid Phase Eq. 2011,
301 (1), 22-32.

g - Pereiro, A. B.; Veiga, H. 1. M.; Esperanga, J. M. S. S.; Rodriguez, A., Effect of temperature on the physical properties of two
ionic liquids. J. Chem. Thermodyn. 2009, 41 (12), 1419-1423.

h - Navarro, P.; Larriba, M.; Rojo, E.; Garcia, J.; Rodriguez, F., Thermal Properties of Cyano-Based lonic Liquids. J. Chem. Eng.
Data 2013, 58 (8), 2187-2193.

i - Nieto de Castro, C. A.; Langa, E.; Morais, A. L.; Lopes, M. L. M.; Lourengo, M. J. V.; Santos, F. J. V.; Santos, M. S. C. S.;
Lopes, J. N. C.; Veiga, H. 1. M.; Macatrao, M.; Esperanca, J. M. S. S.; Marques, C. S.; Rebelo, L. P. N.; Afonso, C. A. M.,
Studies on the density, heat capacity, surface tension and infinite dilution diffusion with the ionic liquids [C4mim][NTf2],
[C4mim][dca], [C2mim][EtOSO3] and [Aliquat][dca]. Fluid Phase Eq. 2010, 294 (1-2), 157-179.

j - Gonzalez, E. J.; Gonzalez, B.; Macedo, E. A. Thermophysical Properties of the. Pure Ionic Liquid 1-Butyl-1-
methylpyrrolidinium Dicyanamide and Its Binary. Mixtures with Alcohols, J. Chem. Eng. Data 2013 58 (6), 1440-1448.

k - Navarro, P.; Larriba, M.; Garcia, J.; Rodriguez, F. Thermal stability and specific heats of {[emim][DCA] + [emim][TCM]}
mixed ionic liquids, Thermochim. Acta 2014 588, 22-7.

1 - Ferreira, A. G. M.; Simdes, P. N.; Ferreira, A. F.; Fonseca, M. A.; Oliveira, M. S. A.; Trino, A. S. M., Transport and thermal
properties of quaternary phosphonium ionic liquids and IoNanofluids. J. Chem. Thermodyn. 2013, 64, 80-92.

m - Ficke, L. E.; Novak, R.; Brennecke, J. F. Thermodynamic and Thermophysical Properties of Ionic Liquid + Water Systems,
J. Chem. Eng. Data 2010 55 (11), 4946-4950.

n - Vakili-Nezhaad, G.; Vatani, M.; Asghari, M.; Ashour, I. Effect of temperature on the physical properties of 1-butyl-3-
methylimidazolium based ionic liquids with thiocyanate and tetrafluoroborate anions, and 1-hexyl-3-methylimidazolium with
tetrafluoroborate and hexafluorophosphate anions, J. Chem. Thermodyn. 2012 54, 148-154.

o - Souckova, M.; Klomfar, J.; Patek, J. Surface tension and 0.1 MPa density for members of homologous series of ionic liquids
composed of imidazolium-, pyridinium-, and pyrrolidinium-based cations and of cyano-groups containing anions, Fluid Phase
Egq. 2015 406, 181-193.
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Figure S4 — Heat transfer area for pure ionic liquids. Solid lines represent lowest
(Dowtherm J) and highest (Dowtherm T) values obtained for commercial HTFs. B —
[C;mim][SCN]; A — [Csmim][SCN]; O — [Comim][C(CN)s].
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Figure S5 — Heat transfer area for pure ionic liquids. Solid lines represent lowest
(Dowtherm J) and highest (Dowtherm T) values obtained for commercial HTFs. B —
[Comim][CoH5SO4]; A — [C4smim][(CF3S802)2N]; O — [Pee614][N(CN):].

Table S9 - Thermophysical properties and heat transfer area (4,) for INFs 0.5%
w/w MWCNTs.

A7 n/ Cr/ Py Ay /

Base fluid URS Wm'!K! mPa s J kg'l K! kg m? m?
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313.15 0.187 27.5 2082.13 1115.8 286.85

[C,mim][SCN] 333.15 0.186 20.1 2157.16 1103.8 251.42
343.15 0.185 18.9 2216.84 1097.5 244.86

313.15 0.173 551 2021.79 1070.0 423.39

[Cimim][SCN] 333.15 0.171 39.7 2098.83 1057.1 368.75
343.15 0.172 347 2158.13 1051.1 344.77

313.15 0.182° 15.7 187574  10963°  240.84

[Cmim][N(CN),] 333.15 0.179° 13.0 193499  1083.9° 22421
343.15 0.179* 12.9 1981.83  1078.6°  223.19

313.15 0.171° 251° 1875.67  10544°  313.71

[Csmim][N(CN),] 333.15 0.169° 21.7¢ 1895.16  1042.9°  298.05
343.15 0.168* 20.8° 1909.77  1037.8°  294.16

313.15 0.160° 255° 253481  10084°  309.92

[Cmpyr][N(CN).] 333.15 0.158° 21.4°¢ 2659.63 997.8° 287.56
313.15 0.186 16.9 1818.81 1073.4 250.71

[C,mim][C(CN)s] 333.15 0.181 12.8 1858.57 1060.1 227.57
343.15 0.183 12.2 1898.33 1052.9 221.68

313.15 0.178° 903 1680.14 1230.7 493.19

[C,mim][C,HsSO,]  333.15 0.177" 532 1718.23 1217.5 392.49
343.15 0.177" 455 1739.39 1210.4 366.93

313.15 0.121° 511 1373.52 1426.6 466.31

[C,mim][(CF;SO,),N]  333.15 0.119" 38.1 1402.14 1406.1 415.58
343.15 0.120" 335 1414.06 1396.8 391.95

a - Franga, J. M. P.; Reis, F.; Vieira, S. I. C.; Lourengo, M. J. V.; Santos, F. J. V.; Nieto de Castro, C. A.; Padua, A. A. H.,
Thermophysical properties of ionic liquid dicyanamide (DCA) nanosystems. J. Chem. Thermodyn. 2014, 79, 248-257.

b - Franga, J. M. P.; Vieira, S. I. C.; Lourengo, M. J. V.; Murshed, S. M. S.; Nieto de Castro, C. A., Thermal Conductivity of
[C4mim][(CF3S0O2)2N] and [C2mim][EtSO4] and Their IoNanofluids with Carbon Nanotubes: Experiment and Theory. J.
Chem. Eng. Data 2013, 58 (2), 467-476.

¢ - Reis, F.; Franga, J. M. P.; Santos, F. J. V.; Murshed, S. M. S.; Lourengo, M. J. V.; Castro, C. A. N. de, Thermophysical
Properties of DCA Ionanofluids. In COIL-5/3IMIL, Congress on lonic Liquids, Vilamoura, Portugal, 2013.

Table S10 - Thermophysical properties and heat transfer area (4y) for INFs 1%
w/w MWCNTSs.

Base fluid K Wm'K! mPas J kg'1 K! kg m> m?
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313.15 0.193 36.8 2082.13 1117.9 318.24

[C,mim][SCN] 333.15 0.192 27.4 2157.16 1105.5 280.95
343.15 0.191 25.0 2216.84 1099.3 269.79

313.15 0.181 79.1 2021.79 1073.5 481.55

[Cimim][SCN] 333.15 0.179 522 2098.83 1059.2 403.18
343.15 0.180 42.6 2158.13 1052.4 366.25

313.15 0.191° 21.1° 187574  10984°  264.04

[Cmim][N(CN),] 333.15 0.187° 17.7°¢ 193499  1085.6°  248.40
343.15 0.187* 17.1°¢ 1981.83  1080.4°  243.93

313.15 0.177° 36.1° 187567  1057.8°  358.23

[Csmim][N(CN),] 333.15 0.174° 28.5° 1895.16  1045.0°  328.74
343.15 0.174* 25.5¢ 1909.77  1039.1°  314.23

313.15 0.167° 402° 253481  1012.1°  366.42

[Cmpyr][N(CN).] 333.15 0.162° 31.9° 2659.63  1001.5° 335.62
313.15 0.192 22.6 1818.81 1075.4 277.74

[C,mim][C(CN)s] 333.15 0.189 17.5 1858.57 1061.8 252.24
343.15 0.189 16.2 1898.33 1054.7 243.93

313.15 0.184° 120.8 1680.14 1233.1 548.77

[C,mim][C,HsSO,]  333.15 0.183" 72.6 1718.23 1219.4 439.97
343.15 0.183" 60.1 1739.39 1212.4 405.34

313.15 0.126° 735 1373.52 14312 532.32

[C,mim][(CF;SO,),N]  333.15 0.125" 50.0 1402.14 1408.9 453.72
343.15 0.125" 412 1414.06 1398.6 417.81

a - Franga, J. M. P.; Reis, F.; Vieira, S. I. C.; Lourengo, M. J. V.; Santos, F. J. V.; Nieto de Castro, C. A.; Padua, A. A. H.,
Thermophysical properties of ionic liquid dicyanamide (DCA) nanosystems. J. Chem. Thermodyn. 2014, 79, 248-257.

b - Franga, J. M. P.; Vieira, S. I. C.; Lourengo, M. J. V.; Murshed, S. M. S.; Nieto de Castro, C. A., Thermal Conductivity of
[C4mim][(CF3S0O2)2N] and [C2mim][EtSO4] and Their IoNanofluids with Carbon Nanotubes: Experiment and Theory. J.
Chem. Eng. Data 2013, 58 (2), 467-476.

¢ - Reis, F.; Franga, J. M. P.; Santos, F. J. V.; Murshed, S. M. S.; Lourengo, M. J. V.; Castro, C. A. N. de, Thermophysical
Properties of DCA Ionanofluids. In COIL-5/3IMIL, Congress on lonic Liquids, Vilamoura, Portugal, 2013.
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Figure S6 — Heat transfer area for [oNanofluids 0.5% w/w MWCNTs considering Cp
of pure ionic liquid. Solid lines represent lowest (Dowtherm J) and highest
(Dowtherm T) values obtained for commercial HTFs. B — [Comim][SCN]; A —
[Camim][SCN]; O — [Comim][C(CN)s].
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Figure S7 — Heat transfer area for loNanofluids 1% w/w MWCNTs considering Cp of
pure ionic liquid. Solid lines represent lowest (Dowtherm J) and highest (Dowtherm
T) values obtained for commercial HTFs. B — [C,mim][SCN]; A — [Cymim][SCN];
O — [Comim][C(CN)s].
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Table S11 — Increase in heat transfer area (%) of the IoNanofluids regarding

pure ionic liquids.

Base fluid T/K AAdy 0.5% wiw AAdy 1% wiw
313.15 25.03 3871
[C,mim][SCN] 333.15 25.80 40.58
343.15 24.88 37.59
313.15 2721 44.69
[C4mim][SCN] 333.15 41.36 54.56
343.15 43.78 52.74
313.15 24.81 36.84
[C,mim][N(CN),] 333.15 31.26 45.42
343.15 36.58 49.27
313.15 24.61 42.30
[Camim][N(CN),] 333.15 37.66 51.83
343.15 43.80 53.62
313.15 788 27.54
[Campyr][N(CN).] 333.15 19.81 39.83
313.15 22.56 35.78
[C,mim][C(CN);] 333.15 24.23 37.70
343.15 3531 48.89
AO/nF
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Figure S8 — Heat transfer area for [C,mim][N(CN),] based loNanofluids considering
a variation up to +30% of Cp of the base ionic liquid. Top: 0.5% w/w MWCNTs;
Bottom: 1% w/w MWCNTs. Solid lines represent lowest (Dowtherm J) and highest
(Dowtherm T) values obtained for commercial HTFs.
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Figure S9 — Heat transfer area for [Csmim][N(CN),] based loNanofluids considering
a variation up to +30% of Cp of pure ionic liquid. Top: 0.5% w/w MWCNTs; Bottom:
1% w/w MWCNTs. Solid lines represent lowest (Dowtherm J) and highest
(Dowtherm T) values obtained for commercial HTFs.

S-14



Ayl m?
400

300
200
100

Ay/ m?
400

300
200
100

Figure S10 — Heat transfer area for [Cympyr][N(CN),;] based IoNanofluids
considering a variation up to +30% of Cp of pure ionic liquid. Top: 0.5% w/w
MWCNTs; Bottom: 1% w/w MWCNTs. Solid lines represent lowest (Dowtherm J)
and highest (Dowtherm T) values obtained for commercial HTFs.
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Figure S11 — Heat transfer area for [C,mim][SCN] based loNanofluids considering a
variation up to +30% of Cp of pure ionic liquid. Top: 0.5% w/w MWCNTs; Bottom:
1% w/w MWCNTs. Solid lines represent lowest (Dowtherm J) and highest
(Dowtherm T) values obtained for commercial HTFs.
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Figure S12 — Heat transfer area for [C4smim][SCN] based loNanofluids considering a
variation up to +30% of Cp of pure ionic liquid. Top: 0.5% w/w MWCNTs; Bottom:
1% w/w MWCNTs. Solid lines represent lowest (Dowtherm J) and highest
(Dowtherm T) values obtained for commercial HTFs.
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Figure S13 — Heat transfer area for [Comim][C(CN);] based IoNanofluids considering
a variation up to +30% of Cp of pure ionic liquid. Top: 0.5% w/w MWCNTs; Bottom:
1% w/w MWCNTs. Solid lines represent lowest (Dowtherm J) and highest
(Dowtherm T) values obtained for commercial HTFs.
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