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Conclusions

Results
Crosslinker characterization data shows successful synthesis of 

degradable crosslinker.

Green Colloidal Electrospinning of Degradable Nanofibers

References

Fig 1: Diagram of green electrospinning 
process. [7]

Significance Results

Base hydrolysis data shows significant latex degradation after 1 
day.

Approach
Synthesis of degradable polymers takes roughly 18 hours 

from making the crosslinker to electrospinning the fibers.

The average American generates 82 
lbs of textile waste annually. [1]

Synthetic fibers account for 35% of 
all microplastics in the ocean. [2]

Electrospinning typically uses 
organic solvents and low polymer 
concentrations. [6]

Green electrospinng uses a water­
soluble polymer template with 
significantly higher polymer 
concentrations. [6]

Fig 2: Molecular architecture of a degradable polymer. [4] 
Polymers can be degraded through crosslinker breakdown.

Biobased nanofiber yarn may offer a viable green 
alternative to synthetic yarn.

Fig 3: Mechanism for ring-opening polymerization of asymmetric crosslinkers. [5] 
This shows the chemistry used to synthesize the degradable crosslinkers.

We were able to incorporate ASY­LA2CL2 into the biobased polymer, but it does not 
disperse in the monomer feed solution.

ASY­LA2CL2 crosslinked polymers were less crosslinked than AMA crosslinked 
polymers, but more crosslinked than polymers without crosslinker.

We achieved best continuous and uniform nanofibers from OMA LA2CL2.

Base hydrolsis tests showed substantial degradation of OMA LA2CL2 after 1 day.

Objective:
Attach degradable crosslinkers to a biobased polymer 

and use green electrospinning to convert the 
nanoparticles to nanofibers.

Steps:

1. Synthesize ε­caprolactone and lactide crosslinker using ring­opening 
polymerization.

2. Make latex seeds from 2OA or OMA [8] and IBOMA in batch emulsions.

3. Grow seeds in semi­batch emulsions with 2OA or OMA, IBOMA, and THFMA. [9]

4. Use no crosslinker, AMA crosslinker, or one of the biodegradable crosslinkers for 
each growth.

5. Electrospin mixtures of 10 wt% PVA solution and latex in the Spinbox at 17 Hz and 
analyze using Scanning Electron Mircoscope (SEM) imaging.

6. Anlayze polymer degredation using base hydrolysis and Soxhlet extraction.

Fig 4: Comparison of GPC and H NMR 
Molecular Weights to the Theoretical 
Molecular Weights of ASY-LA2CL2 and 
ASY-LA8CL8.
GPC MW has large error due to standard 
used, HNR was deemed more accurate.

Fig 5: Rate of conversion over time for 2OA 
latexes. All latexes reach 100% conversion.

Fig 7: Polymer characterization data.
Gel content increases from Blank to LA2CL2 to AMA.
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Future Directions

 Fig 8: SEM image of 2OA Blank.

Fig 10: SEM image of 2OA AMA.

Fig 9: SEM image of OMA Blank.

Fig 11: SEM image of OMA AMA.

Fig 12: SEM image of 2OA LA2CL2. Fig 13: SEM image of OMA LA2CL2.

Synthesize OMA LA2CL2 with THFMA and ASY­LA2CL2 in a separate feed stream 
from other monomers to see if dispersion is achieveable and aids in crosslinking.

Analyze wastewater degradation tests.

Make latexes with ASY­LA8CL8 crosslinker.

Determine how the latexes degrade over time through more base hydrolysis.

Fig 6:  Rate of conversion over time for OMA 
latexes. Conversion decreases with crosslinker.

Biobased crosslinker does not promote as much crosslinking as 
industry alternative, but makes more consistent nanofibers.

Conversion rate and latex characterization data shows room for 
improvement with degradable crosslinker integration.

SEM images show sucessful synthesis of uniform and 
continuous nanofibers.

OMA LA2CL2 gives the most consistent nanofibers with minimal breaks, 
potentially due to lower crosslinking percentage.

Fig 14: Comparison of crosslinking density before and after degradration.
OMA LA2CL2 showed complete degredation while OMA AMA remained constant. 

OMA LA2CL2 had total crosslinker degradation in just under 24 hours. OMA 
AMA showed slight degradation, but can be considered negligible.


