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Fig. 1 SEM images of PLLA/CA composite porous ultrafine fibers electrospun with different solvents: (a) V(DMF)/V(DCM) =1:4, (b)
V(DMF)/V(DCM) =1:6, (c¢) V(acetone)/V(DCM) =1:2, (d) V(acetone)/V(DCM) =1:4, (e) V(acetone)/V(DCM) =1:6 and
(f) V(acetone)/V(DCM) =1:4 (concentration 15 wt% , relative humanity 75% )

Table 1 Fiber diameter, pore diameter and BET surface area ( Sy ) of PLLA/CA composite porous ultrafine fibers electrospun with different

solvents

Solvent Fiber diameter ( wm) Pore diameter ( nm) Sper (m?/g)
V(DMF)/V(DCM) =1:4 0.89 £0.19 108.1 £35.2 4.23
V(DMF)/V(DCM) =1:6 1.21 £0.21 123.2 £30.2 12. 14

V(acetone) /V(DCM) =1:2 0.83 £0. 18 72.0 £13.5 16. 58
V(acetone) /V(DCM) =1:4 1.10 £0.29 61.0+8.4 22.43
V(acetone) /V(DCM) =1:6 1,19 £0. 42 61.5+9.6 19.32
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Fig. 2 SEM images of PLLA/CA composite porous ultrafine fibers electrospun with different relative humanity: (a) 43% , (b) 56% , (c¢)
75% and (d) 83% ( concentration 15 wt% , solvent: V(acetone)/V(DCM) =1:4)
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Fig 3 Schematic temperature-composition phase diagram for a binary polymer/solvent system
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Fig. 4 SEM images of PLLA/CA composite porous ultrafine fibers electrospun with different concentrations: (a) 3 wt% , (b) 6 wt% , (c)

9 wt% , (d) 12 wt% and (e) 15 wt%

The right image is the magnification of the left image, other conditions, solvent: V(acetone)/V(DCM) =1:4, relative humanity 75% .

Table 2 Fiber morphology and pore diameter of PLLA/CA composite porous ultrafine fibers electrospun with different concentrations

Concentration

Fiber morphology diameter/ ( m)

Pore diameter (nm)
3% Particle (6.35 £1.39) 51.1+13.8
6% Particle (4.31 £0.92) + flat fiber (2.54 +0.37) 76.0 +18. 1
9% Beads on the string (0.84 £0.21) 80.8 £9.6
12% Beads on the string (1.08 £0. 16) 77.0 £19.2
15% Uniform fiber (1. 10 £0.29) 61.0+8.4
it

i 1 w27 221 % T PLLA/CA & Z fLi#

ML YE. WA R VONEL)/V(DCM) =1:4,

PLLA/CA By ¥k B K 15% , BRIEIR T g 75% %1%
TAEFEAEN(L10 £0.29) um, fLEK/NN
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FABRICATION OF PLLA/CA COMPOSITES POROUS ULTRAFINE FIBERS

Rui-lai Liu"?, Jun-shao Liu', Hai-qing Liu’
(' Department of Chemistry and Environment Engineering, Key Laboratory for Green Chemical Technology of Fujian Higher Education,
Wuyi University, Wuyishan 354300 )
(* College of Chemistry and Materials Science, Key Laboratory of Polymer Materials of Fujian Province,

Fujian Normal University, Fuzhou 350007 )

Abstract PLLA/CA composites porous ultrafine fibers with diameters of 0. 89 ~1.21 pm and mesopores of
61 ~123 nm were prepared by electrospinning using DMF/DCM or acetone/DCM as solvent. The effects of
composition of solvent,ratio of solvent,concentration and environment humidity on the diameter and porosity of
PLLA/CA composites porous ultrafine fibers were investigated. The fiber diameter and surface morphology were
studied using scanning electron microscopy (SEM) ,and specific surface area was calculated by N, adsorption/
desorption isotherms. The PLLA/CA composites porous ultrafine fibers electrospun from acetone/DCM showed
smaller pore diameter and larger specific surface area compared with those from DMF/DCM solvent. This was
attributed to the boiling point of acetone/DCM was lower than that of DMF/DCM , the more decrease of polymer
temperature when solvent was volatized , the sharper thermal induced phase separation, so the density of pore
was increased. Moreover, with increasing of DCM content, the density of pore and specific surface area of
PLLA/CA composites porous ultrafine fibers were increased. With increasing of polymer concentration from 3%
to 15% ,the morphology was transformed from “porous particle” to “bead on the string” , and finally forming
uniform porous fibers. The characteristic PLLA/CA porous fibers was formed by thermal induced phase
separation ( TIPS) mechanisms,because of the sharp temperature drop caused by the quick solvent evaporation
in the electrospinning process. Moreover, because the interconnected porous structure was formed, the phase
separation took place in a spinodal decomposition mechanism in this system.

Keywords Electrospinning, Poly( L-lactic acid) , Cellulose acetate, Porous fiber



