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Uniform Drop casting Deposition of Cu-BTC with Binary Solvent

Dongwon Seo*

*, Daekyoung Seo*’, Jihoon Chung*'

ABSTRACT: Integrating metal-organic frameworks (MOFs) into devices requires their deposition as uniform films
rather than powders. However, drop-casting of particle-dispersed inks suffers from the coffee-ring effect, in which an
outward capillary flow drives particles toward the contact line and forms non-uniform deposits. Here, a binary-solvent
drop-casting strategy using ethanol (EtOH) and ethylene glycol (EG), which differ in volatility and viscosity, is
proposed to suppress this effect and form uniform Cu-BTC films. Cu-BTC was confirmed as a phase-pure, highly
crystalline framework by FTIR, XRD, and SEM/EDS. Whereas single solvents or unbalanced ratios caused cracking or
pronounced edge accumulation, an optimized EG:EtOH ratio of 7:3 balanced the evaporation rate, viscosity, and

inward Marangoni flow to yield the most uniform film.
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Fig. 1. Schematic synthesize method for Cu-BTC

Table 1. Composition ratio of Binary solvent

Ink-1 Ink-2 Ink-3 Ink-4 Ink-5
EtOH 0 2 3 4 1
EG 1 8 7 6 0
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Fig. 2. FTIR spectrum of synthesized Cu-BTC
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Fig. 3. Experimental and simulated X-ray diffraction (XRD)
patterns of Cu-BTC
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Fig. 4. SEM image of Cu-BTC (a) x15,000 and (b) x65,000 magni-
fication
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