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Experimental determination of TMA sublimation enthalpy AH,,,
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Figure S1. The TMA sublimation enthalpy AH,,; was determined from indirect measurements
of the TMA saturated vapor pressure as a function of temperature in effusion experiments using
a home-built Knudsen cell and a water-cooled Quartz Crystal Microbalance (QCMB).! (a)
Change of the QCMB resonant frequency Af versus time t traces for the indicated crucible
temperatures of the Knudsen cell. Slopes of individual traces (corresponding to deposition rates)
were obtained from linear fits. (b) Corresponding Van’t Hoff plot of deposition rates and
crucible temperatures. The red line represents a linear fit to the individual data points and from

its slope a TMA sublimation enthalpy of AHg,, = 154"’:—21 is deduced. The perfectly linear

behavior indicates a negligible temperature dependence of AHy,,;, in this temperature range.

UV-Vis absorption spectra
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Figure S2. UV-Vis absorption spectra of saturated TMA in 6A solutions acquired for
temperatures from 30.0 °C (black curve at the bottom) to 60 °C with temperature increments of
5.0 °C. The increasing absorbance for increasing temperature indicates an endothermic
dissolution. For the Van’t Hoff plot (cf. Figure 2 of the main manuscript) the absorbance was
integrated in the spectral range A = (281 — 287) nm, i.e. in a region where the absorbance is

reasonably low to provide reliable values.
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Figure S3. UV-Vis absorption spectra of saturated TMA in 7A solutions acquired for

temperatures from 32.5 °C (black curve at the bottom) to 50.0 °C with temperature increments of
2.5 °C. To exclude systematic errors due to for instance kinetic effects, temperatures were varied
non monotonously. The increasing absorbance for increasing temperature indicates an
endothermic dissolution. For the Van’t Hoff plot (cf. Figure 2 of the main manuscript) the
absorbance was integrated in the spectral range A = (281 — 287) nin, i.e. in a region where the

absorbance is reasonably low to provide reliable values.
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Figure S4. UV-Vis absorption spectra of saturated TMA in 9A solutions acquired for
temperatures from 32.5 °C (black curve at the bottom) to 50.0 °C with temperature increments of
2.5 °C. To exclude systematic errors due to for instance kinetic effects, temperatures were varied
non monotonously. The increasing absorbance for increasing temperature indicates an
endothermic dissolution. For the Van’t Hoff plot (cf. Figure 2 of the main manuscript) the
absorbance was integrated in the spectral range 1 = (281 — 287) nm, i.e. in a region where the

absorbance is reasonably low to provide reliable values.
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Additional STM data

Figure S5. STM image of the TMA flower polymorph on graphite(0001) acquired in saturated
6A solution. The lower part of this “split-image” shows the molecular structure, whereas after
reducing the tunneling voltage the underlying graphite substrate was imaged in the upper part.
From this and other comparable images an angle of @ = 5.5° + 1.0° between the lattices of the
TMA flower polymorph and graphite was extracted. From STM images experimental lattice

parameters of a = b = (2.60 £+ 0.05) nm were derived for the TMA flower polymorph. These

commensurate

experimental data are in perfect agreement with the proposed (ill 110)

superstructure as used for the DFT simulations (vide supra), resulting in Qcommensurate = 4-7°
and  Acommensurate = Pcommensurate = 2-59 nm. (sample voltage used for imaging TMA and

current setpoint: -588 mV, 62.4 pA).
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Figure S6. STM image of the TMA flower polymorph on graphite(0001) acquired in saturated
6A solution. In the STM contrast of this image both types of pores appear brighter than the TMA
networks. This inverted contrast is frequently observed for the flower polymorph in 6A and
provides further evidence for solvent co-adsorption in both types of pores, i.e. the smaller

elongated and the larger circular pores (sample voltage and current setpoint: -600 mV, 53 pA).

S7



-5
=

Figure S7. STM images of TMA monolayers acquired (a) / (b) after initially applying saturated
TMA in 7A solution onto graphite(0001) and (c) / (d) after additionally applying an excess of
saturated TMA in 6A solution. After applying the 7A solution the entire surface was covered
with the chickenwire polymorph as anticipated. In large scale images the chickenwire polymorph
can be immediately identified by its characteristic Moiré pattern.2 After applying an excess of
saturated 6A solution the entire sample was covered with the flower polymorph. Various
different sample areas were probed by STM without observing any remains of the chickenwire
polymorph. The spontaneous transformation of the chickenwire into the flower polymorph
already at room temperature after changing the solvent from 7A to 6A indicates both higher
thermodynamical stability of the flower polymorph in 6A and the absence of kinetic trapping

(sample voltages and current setpoints: (a) / (b) +690 mV, 50.9 pA; (c) / (d) +590 mV, 56.3 pA).
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Figure S8. DFT-optimization and Molecular Dynamics (MD) simulations of different TMA and
hexanoic acid (6A) anhydrides as possible guest-species in the ~1 nm wide circular pore that is
common to both flower and chickenwire polymorph. The left hand sides show the outcomes of
structure optimization, whereas the structures obtained after 1 ps long MD runs are shown on the
right hand sides. Calculations were performed on graphene (omitted for clarity). (a) 6A
anhydride (-1.25 eV); (b) TMA 6A anhydride species with initially flat adsorbed alkane tails (-
1.55 eV); (¢) TMA 6A anhydride species with initially upright adsorbed alkane tails (-1.43 eV);
Although the influence of the supernatant solution is neglected here, the respective binding
energies (stated in parenthesis) are reasonably large to conclude on stable adsorption of these

species within the pores.
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