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Abstract

For the last two decades the research with Metal Organic Framework (MOF) is proving to be most fruitful, due tc
their crystalline-inorganic hybrid material with uniform porous structure, high environmental stability and tuneable
matrices. With these unique properties of MOFs material have vast applications in storage, chemical separation.
catalysis, drug delivery. In present investigation we have reported the chemical synthesis of copper
benzenetricarboxylate. In Teflon-lined stainless-steel autoclave at 80°C for 20hr. The resulting Coppe:

benzenetricarboxylate (Cu-BTC) is further characterised by Fourier Transform Infrared Spectroscopy and X-ray
diffraction (XRD)
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1. Introduction

The metal organic frameworks (MOFs) hybrid materials in which inorganic and organic materials forms
crystalline structures where metal ions are linked together with organic bringing ligands, bivalent or
trivalent aromatic carboxylic acids or N-containing aromatics are commonly used to form frameworks
with zinc, copper, chromium, aluminium, Zirconium, and other elements'. most of the synthesis
procedures are small-scale batch procedures, rare studies of reports production in the order of kg scale’.
Many of the MOF synthesis methods requires expensive ligands or the use of costly and non-reusable
solvents. MOFs have been synthesised by various methods, including Solvothermal®, ultrasonic®,
microwave heating’, diffusion or direct addition of amines®, and growth on substrate’, Solvothermal
method is most used synthesis process, which do not require costly equipment and gives relatively fast
growth of crystals with high level of crystallinity, phase purity and surface areas®. In the Cu-BTC MOF
consist of Cu ions and 1, 3, 5-benzenetricarboxylate as a linker. It Possess crystallographic structure’, the
three-dimensional structure of Cu-BTC features pores with different sizes and shapes. Cu-BTC has many
applications such as gas storage (hydrogen'’, methane, carbon dioxide!'), gas separation'?,
supercapacitors'®, catalysis'* and sensors'>. In the present investigation, we have synthesised the
Cu3(BTC) MOF by Solvothermal method and the synthesised Cu3(BTC)> is characterised
spectroscopically and structurally by FTIR and XRD respectively.

2. Materials and methods

2.1. Synthesis of (Cu-BTC):

All chemicals and reagents used as it is as received from commercial sources. Cu (NO3)2, 3H20 (10.7mmole) in
the 30 ml of H>O and in the separate flask dissolve the BTC (3.2mmole) in the 30 ml of ethanol solution. In the
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H3;BTC solution the Cu (NO3)2-3H20 solution was added slowly with stirring for 30 min at room temperature.
With the formation of precipitation, the solution became turbid. DMF (2ml) was added in the mixed solution
with precipitate, then combination was transferred to the 100ml Teflon-lined autoclave and allowed to be react
at 80 °C for 20 hrs. After 20hrs allow to cool the autoclave and its contents to the room temperature, a crystalline
solid Cuz(BTC),, was collected and washed with deionised water and ethanol.

The synthesised Cu-BTC was further characterised by FTIR spectroscopy in the range of 500 cm™ to 4000 cm
!, From the X-ray diffraction pattern of Cu-BTC the interplanar spacing (d) between the crystal planes can be
calculated and the lattice parameter of the Cu-BTC are determined by following equation,

a

d= (D)

Vh2+k2+12

3. Results and discussion

3.1 FTIR analysis:

The FTIR spectrum of HsBTC shows the appearance of the peaks at 1720 cm™!, 1180 cm™!, 1270 cm™! corresponds
to stretching vibration and bending vibration of O-H, indicate the presence of carboxylic group'®. The symmetric
and antisymmetric stretching vibration O-C=0 group were in the range of 1400-1620 cm™ ', The FTIR spectrum
of the Cu-BTC shows the appearance of peaks in the range of 1300-1600 cm™ characterised for vibration of
carboxylate group. Appearance of peaks near the 1710 cm™ and near 1240 cm™ corresponds to the vibration of
C=0 and O-H groups which confirms the Cu3(BTC)> was synthesised successfully
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Fig-1: FTIR Spectrum of Synthesised Cu3(BTC)2
3.2 XRD analysis:
From the X-ray diffraction (XRD) analysis shows that the synthesised Cu-BTC has face-centered cubic structure,
which identified from (hkl) planes derived from Braggs diffraction angle and the values of angles are , 20:
11.6863, 13.4703, 19.1036, and 35.2980 and the corresponding crystal planes are (111), (200), (220) and (333)
the hkl values derived from diffraction angle are either all odd or all even which confirms that the synthesised
Cu-BTC material has face-centered cubic structure with approximate lattice constant 1.313 nm from equation (1)
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Fig-2: XRD Spectrum of Synthesised Cu3(BTC)2

4. Conclusions

The Cu-BTC was successfully synthesized in the Teflon-lined steel autoclave which is placed in oven at
80 °C for 20hr by Solvothermal method. From FTIR spectra it confirms that the synthesized Cu-BTC the
presence of O-C=0, C-O and O-H functional groups and from XRD analysis one can conclude that the
Cu-BTC material has face-centered cubic structure.
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