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Effect of solvents on polylactide fiber morphology prepared by

electrospinning process
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Abstract
Nanofibers have been used in the industries and biomedical applications for years. This research aimed to
study the effect of different solvents on the morphology of polylactide (PLA) nanofibers prepared by electrospinning
process. Polylactide was dissolved in difference solvents like acetone, chloroform, and dichloromethane. The ratio of
polylactide and solvents was 10 and 90 by weight. The solvents used in this study were acetone, chloroform and
dichloromethane. Moreover, the effects of fiber spinning using mixed solvents were studied. In which the polymer
solution was spun by the electrospinning machine. The flow rate was 1 millimeter per hour, the distance between the

capillary needle and the drum collector was 15 centimeter, the voltage was 15 kilovolts and the spinning time was 3
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hours. The morphology and size of nanofibers were determined. The results showed that the nanofibers produced by

the mixed of acetone/chloroform at the ratio of 35/65 by weight had the most consistent and the lowest average

diameter of 1253.18 nanometer.
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Figure 1 Electrospinning process (Kenawy et al., 2002).
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Figure 2 SEM micrographs of fibers of (a) CHL (b) DCM and (c) ACE 100% under 1000x magnification.
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Figure 3 SEM micrographs of ACE:CHL fibers of (a) 20:80 (b) 35:65 (c) 50:50 (d) 65:35 and (e)

80:20% under 1000x magnification.
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Figure 4 SEM micrographs of ACE:DCM fibers of (a) 20:80 (b) 35:65 (c) 50:50 (d) 65:35 and (e)

80:20% under 1000x magnification.
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Figure 5 SEM micrographs of CHL:DCM fibers of (a) 20:80 (b) 35:65 (c) 50:50 (d) 65:35 and (e)

80:20% under 1000x magnification.
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Table 1 Comparison results of various solvents on fiber size.

sample average diameter (nm) standard deviation min diameter (nm) max diameter (nm)
ACE (100%) 2209.28 521.18 1372.63 3656.29
CHL (100%) 8511.16 3569.46 2247.67 20059.35
DCM (100%) 4272.67 2164.63 2010.37 12538.20
ACE/CHL (20:80) 3003.01 751.15 1056.91 4670.91
ACE/CHL (35:65) 1253.18 256.99 612.59 2106.21
ACE/CHL (50:50) 2180.47 544.70 1329.56 3590.48
ACE/CHL (65:35) 2021.35 434.95 1147.42 3410.38
ACE/CHL (80:20) 1960.77 425.31 1152.62 3875.72
ACE/DCM (20:80) 2238.43 652.41 1025.55 4567.60
ACE/DCM (35:65) 2228.38 674.08 1351.40 4416.07
ACE/DCM (50:50) 2323.01 724.32 1117.51 4560.66
ACE/DCM (65:35) 1726.33 439.66 835.80 3234.81
ACE/DCM (80:20) 1394.82 436.08 637.55 3076.19
CHL/DCM (20:80) 4682.97 1778.62 2590.41 1241718
CHL/DCM (35:65) 3607.87 985.32 1864.65 5883.48
CHL/DCM (50:50) 3391.97 915.99 1885.28 7874.18
CHL/DCM (65:35) 5342.66 1849.31 2339.28 11118.05
CHL/DCM (80:20) 6421.70 3311.93 2179.59 14755.53
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