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1. UV-Vis Absorption Spectroscopy

UV-vis absorption properties of mCP, CBP and TCB were explored using a diode array
spectrophotometer (Agilent 8543 UV-visible spectroscopy system). Absorption spectra in
diluted solutions (= 10~ mol-dm3) using CH.Cl, as a solvent were recorded over the range
200-700 nm, using quartz cells with a path length of 10.00 mm maintained at a constant
temperature of T=298.15 K. The detailed UV-Vis spectra for mCP, CBP and TCB are depicted

in Figures S1-S3.
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Fig. S1 UV-Vis spectrum of mCP recorded in CH,Cl, at T =298.1 K.
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Fig. S2 UV-Vis spectrum of CBP recorded in CH,Cl; at T=298.1 K.
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Fig. S3 UV-Vis spectrum of TCB recorded in CH2Cl; at T=298.1 K.
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2. Differential Scanning Calorimetry

The melting temperatures and the thermodynamic properties of fusion for the compounds
studied were determined in a heat flux differential scanning calorimeter (NETZSCH, DSC 200
F3) using a heating rate of 2 K-min-l. The temperature and heat flux scales of the thermograms
were calibrated (equations S1 and S2) measuring the temperature and enthalpy of fusion of
some reference materials for thermal analysis: o-terphenyl, benzoic acid, indium,
triphenylene, tin, perylene, and zinc.>% 2 The compounds studied were measured with the
same experimental procedure used in the calibration runs. Standard molar enthalpies and
entropies of fusion were calculated according to equations S3 and S4. The experimental
results of mCP, CBP, and TCB are presented in Tables S1-S3. Typical DSC thermograms for the

compounds studied are depicted in Figures S4-S7.

Temperature calibration, Tm=1.001284 x Tonset - 1.036902 (S1)
Energy calibration, K=-0.0035398 x T, + 5.1914530 (S52)
Ay HC = 22'\4 (s3)
Ay S° = Affl_s—Ho (S4)
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Table S1 Experimental temperature and the standard molar enthalpy and entropy of fusion of mCP

(M =408.49 g-mol™).

0 0
m / m§g Tonset/ K A / MV'S Tm / K K/ uV-s-mJ'l I?]ful’s‘l"lll-lo/1 Jﬁfrsrsno/ll
5.91 454.1 1384 453.7 3.59 26.7 58.9
8.05 454.2 1966 453.8 3.59 27.8 61.3
8.98 454.2 2143 453.8 3.59 27.2 59.9
4.89 454.3 1153 453.9 3.58 26.9 59.2
453.8 +0.2 27.1+1.4 59.8+2.5

Table S2 Experimental temperature and the standard molar enthalpy and entropy of fusion of CBP

(M =484.59 g-mol?).

o 0

M/mg  Tonser/ K A/ uv-s T/ K K/ uV-ssmJt ,(Af.”ﬁnHOﬁ J,ﬁl“fno/,.l
5.45 554.24 1595 553.9 3.23 43.9 79.3
5.42 55291 1569 552.6 3.24 43.4 78.5
3.31 554.28 949 554.0 3.23 43.0 77.7
3.93 554.30 1127 554.0 3.23 43.0 77.6
3.28 553.30 892 553.0 3.23 40.8 73.8
3.90 553.31 1100 553.0 3.23 42.3 76.4
3.21 554.27 915 553.9 3.23 42.7 77.1

553.5+1.2 42.7+2.38 77.2+4.1

Table S3 Experimental temperature and the standard molar enthalpy and entropy of fusion of TCB

(M =573.68 g-mol ™).

(o] 0
m/mg  Tonset/ K A/ uV-s Tm /K K/ uV-smJ?! I(AJff’;qul_/l Jﬁffsrsno/ﬂ
3.60 324.5 806. 597.3 3.08 41.7 69.8
3.27 323.9 717 596.7 3.08 40.9 68.6
3.79 325.1 863 598.0 3.07 42.5 71.1
3.48 325.2 781 598.0 3.07 41.8 69.9
597.5+1.2 41.7+25 69.9+ 4.2
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Fig. S4 Typical DSC thermogram for mCP applying a constant flow of nitrogen (50 cm3min), a heating
rate of 2 K-min and using hermetically sealed aluminium crucibles (25 pl).
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Fig. S5 Typical DSC thermogram for CBP applying a constant flow of nitrogen (50 cm3min?), a heating
rate of 2 K-min™ and using hermetically sealed aluminium crucibles (25 pl).
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Fig. S6 Typical DSC thermogram for TCB applying a constant flow of nitrogen (50 cm®min), a heating
rate of 2 K-min and using hermetically sealed aluminium crucibles (25 pl).
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3. Knudsen Effusion & Vapor Pressure Measurements

Vapor pressures and thermodynamic properties of phase transition were determined through
Knudsen effusion>3® for mCP, CBP, and TCB. The performance and accuracy of the Knudsen
effusion approach was evaluated by measuring the equilibrium vapor pressures of 1,3,5-
triphenylbenzene, an established reference organic compound for the enthalpy of
sublimation and a recommended compound for sublimation studies at relatively high
temperatures.>'>° The equilibrium vapor pressures, p, of the compounds studied at various

temperatures were determined through the Knudsen equation:

_ Am (2-n-R-T)1/2
pP= At'wo-Ag My

(S5)
where Am is the mass of compound effused during the experimental time period At, M is the
molar mass of the effusing vapor, R is the gas constant (8.3144598(48) J-mol1-K?), A, is the
area of the effusion orifice and wy is the transmission probability factor, which is usually

calculated by means of equation S6, where /is the length of the effusion orifice and rits radius:

w, ={1+(31/8r)} " s6)

In this technique only one effusion cell is used, with / = 0.05 mm and r = 0.600 mm, giving Ao
=1.1310 mm? and w, = 0.970. The In p = f (1 / T) results were fitted using the integrated form

of the Clausius-Clapeyron equation:
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In(p/p*)=a-b/T (S7)
where b =A§,H%((T>)/R, and p* = 1 Pa. The mean temperature, <T>, was taken as the
average temperature concerning all the experimental data points, and p(<T>) is the pressure

at that temperature, given by the In p = f (1/7) linear regression. A%?S? ((T)) was then

cr=m

calculated according to the following equation:

AISP ((T))=A%S,. ((T),(p))+ R-ln(@j (s8)

10°

The vapor pressures of 1,3,5-triphenylbenzene were determined at 5 independent
experiments. The experimental results are listed in Table S4; Table S5 lists the experimental
results obtained from the Clausius-Clapeyron equation. The derived sublimation enthalpies
and entropies for 1,3,5-triphenylbenzene, at 6 = 298.15 K, are listed in table S6. The value of
DAsubCp® = (-37.3 £ 8) J-K1:mol? was used as the difference between the gas and solid phase

heat capacity at 298.15 K.53-%6
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Table S4 Experimental vapor pressures of 1,3,5-triphenylbenzene (solid) obtained with the quartz

crystal microbalance Knudsen effusion methodology.

T/K p/Pa Ap/Pa T/K p/Pa Ap/Pa

Experiment #01

416.07 0.330 0.004 425.10 0.783 -0.003
419.08 0.440 0.001 428.10 1.040 -0.004
422.09 0.587 -0.002

Experiment #02

407.04 0.129 -0.001 419.08 0.434 -0.005
410.05 0.175 -0.003 422.09 0.580 -0.009
413.06 0.237 -0.004 425.10 0.778 -0.008
416.07 0.321 -0.005 428.10 1.040 -0.004

Experiment #03

410.05 0.179 0.001 422.09 0.583 -0.006
413.06 0.241 0.001 425.10 0.779 -0.007
416.07 0.324 -0.002 428.10 1.043 -0.001
419.08 0.436 -0.003

Experiment #04

405.54 0.111 0.001

420.58 0.505 -0.003
408.55 0.152 0.001

423.59 0.678 -0.002
411.56 0.206 -0.001

426.60 0.910 0.004
414.56 0.279 -0.001

427.60 1.004 0.008
417.57 0.377 -0.001

Experiment #05 (gravimetric)

408.05 0.146 0.001 420.58 0.505 -0.003
410.55 0.187 0.001 423.09 0.647 -0.001
413.06 0.239 -0.002 425.60 0.826 0.002
415.57 0.310 0.001 428.10 1.070 0.026
418.08 0.399 0.001

S10



Table S5 Detailed results obtained for 1,3,5-triphenylbenzene, from the Clausius-Clapeyron equation.

> AgqipHm(T)  AqupSm (T (TN}
a A d (D/K pUT))/Pa /kl]-mol'1 b/J-K'l-moI'1

Experiment #01

39.8+0.2 17007 £ 67 0.99995 422.09 0.589 141.4+£0.6 335.0+1.3
Experiment #02

404+0.1 17275 £ 38 0.99997 417.57 0.374 143.6+0.3 344.0+0.8
Experiment #03

40.0+0.1 17130 £ 61 0.99994 419.08 0.437 142.4+0.5 3399+1.2
Experiment #04

404+0.1 17285+ 34 0.99997 414.56 0.280 143.7+0.3 346.7 £ 0.7

Experiment #05 (gravimetric)

40.5+0.2 17308 £ 91 0.9998 418.08 0.399 143.9+0.8 3442+1.8

Table S6 Standard molar enthalpies (AsuwH°), entropies (AsubS°®), and Gibbs energies (As,G°) of
sublimation (sub), at 6 = 298.15 K, for 1,3,5-triphenylbenzene.

DsupH® DgypS° Asu,G°
Experiment
kJ-mol* J-Ktmol? kJ-mol™
#01 146.0+1.1 247.8+3.1 72.1+15
#02 148.1+1.0 252.6+2.8 72.8+1.3
#03 1469+1.1 250.0+3.0 724+1.4
#04 148.1+1.0 252.6+2.7 72.7+13
#05 148.4+1.2 253.4+3.3 72.8+1.6
Final values 147.5 +1.0 251.3+2.3 72.610.3
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4. Scanning Electron Microscopy

Thin films of mCP, CBP and TCB were produced by a vapor deposition procedure.>® All thin
films were deposited under same experimental conditions: equilibrium vapor pressure of
~ 0.3 Pa; mass flow rate at the substrate surface of = 22 ng-cm:s%; deposition time of 60
minutes; substrate temperature = 293 K; mCP, CBP, and TCB were evaporated at 472, 545,
and 573 K, respectively. The topography of the vapor-deposited thin films was investigated
by scanning electron microscopy (SEM). SEM micrographs (top views) were acquired using a

secondary electron detector (SE). Enlarged SEM images are depicted in Figures S7-S18.

AU coated surface

Fig. S7 Topographic image obtained by SEM of gold (Au) coated quartz crystal surface.
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Ag coated surface

Fig. S8 Topographic image obtained by SEM of silver (Ag) coated quartz crystal surface.

AI coated surface

Fig. S9 Topographic image obtained by SEM of Aluminium (Al) coated quartz crystal surface.
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Fig. $11 Thin-film morphology of mCp deposited on Ag coated quartz crystal surface.
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Fig. $13 Thin-film morphology of CBP deposited on Au coated quartz crystal surface.
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Fig. $14 Thin-film morphology of CBP deposited on Ag coated quartz crystal surface.

20 um

Fig. $15 Thin-film morphology of CBP deposited on Al coated quartz crystal surface.
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Fig. S17 Thin-film morphology of TCB deposited on Ag coated quartz crystal surface.
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TCBJ/AI

Fig. $18 Thin-film morphology of TCB deposited on Al coated quartz crystal surface.
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