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Can electrospun fibers be effectively used to filter organic dyes?

Background: Metal-organic frameworks are highly porous and 
ordered crystalline compounds with high surface area to 
volume ratios. This makes them suitable for adsorption 
processes in applications in gas storage, separation, etc. This 
also includes filtration of charged organic dyes that adsorb to 
MOF membranes while allowing the rest of an aqueous 
solution pass. One way to create a suitable MOF membrane is 
by electrospinning a MOF with a polymer. Electrospinning is a 
fiber production method which uses electric force to draw 
charged threads of polymer solutions. These polymer 
solutions contain MOF and produce fibers on the order of 
hundreds of nanometers in diameter and maintain high 
surface areas needed for adsorption while creating a stable 
membrane structure needed for filtration.

Fig. 1 Basic Electrospinning 
Set Up

Methods: HKUST-1 was electrospun with the polymer 
matrimid. HKUST-1 was first synthesized using hydrothermal 
synthesis in an autoclave with a solution of BTC and Cu(𝑁𝑂3)2
before the finished product was put in a particle solution which 
mixed with a polymer solution with matrimid. The combined 
solution was placed in a syringe within a syringe pump and was 
electrospun and sprayed onto aluminum foil. Its porosity was 
tested using BET surface area analysis.

Fig. 2 BET Machine Fig. 3 Thermal Oven

Latest Results: Fibers were successfully produced and can be 
seen on the right in figure 4. BET surface area analysis also 
found a surface area to volume ratio of 0.6877 𝑚2/g 

Fig 4. HKUST-1/Matrimid
Electrospun Fibers

Conclusion & Future Work: This work 
shows that the electrospinning method 
used is effective and reproducible. High 
surface are to volume ratios were 
maintained, crucial for adsorption 
based filtration. In the future, vacuum 
filtration apparatus should be acquired 
and used to evaluate the fibers filtration 
capabilities with fluorescence 
spectroscopy to measure dye 
concentration.
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