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Solvothermal and electrochemical synthetic method of HKUST-1
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3.7. Infra-Red Measurement

Infrared (IR) analysis is used to determine the functional groups in the BTC ligand and the changes
that occur when a BTC ligand coordinated with the copper ion and formed HKUST-1 which mainly
changes in absorption of carboxyl groups possessed by BTC ligand. Absorptions around 1715 cm’™
corresponds to stretching vibration of C=0 acid ligands shown in BTC which after forming HKUST-1
shifted to 1665 cm-1, indicating the deprotonation process occurred in C=0O bond. This shift proved
that the carboxylate ion participate in the complex formation. Absorption peaks at 410, 500, 610 and
615 cm™ indicating that the synthesis product free of CuO and Cu,O [25] during the formation of
HKUST-1. Moreover, the vibration characteristics of the 714 cm™ may be a Cu-O stretching vibration
in which the oxygen atom coordinated with Cu®". Wide peak at 2500-3300 cm™ correspond to OH
stretching absorption of carboxyl group and shifted from 3100 to 3600 at HKUST-1, which indicates
the presence of water molecules bond loss at HKUST-1. FTIR comparisons between pure ligand BTC,
HKUST-1 were synthesized solvothermal or by electrolysis can be seen in Figure 8.
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