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Preparation of PCL/graphene composite nanofibers by electrospinning

XU Songsong, YAN Lifeng

(Hefei National Laboratory for Physical Science at the Microscale, and Department of Chemical Physics,
Uniwversity of Science and Technology of China, Hefei 230026, China)

Abstract: Nanofibers of PCL/graphene composite were prepared by electrospinning the mixed suspension
of PCL and graphene. The morphologies as well as thermal and mechanical properties of the as-prepared
fibers were studied, and the result reveals that the structure and properties of the composites depend on
the ratio of graphene to PCL, concentration, voltage, and distance of collection. The tensile strength and
Young’s modulus increase by 48.6% and 66.0% when 0.27% graphene is added, and homogeneous
nanofibers of composites can be obtained when the concentration of PCL is 11% (mass fraction) , spinning
voltage 28 kV, collect distance 35 cm, and spinning speed 6 mL/h.
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Fig. 1

AFM image of graphene
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Fig.2 The SEM images of nanofiber webs produced by electrospinning

(e) 10 mg

without or with different graphene weight loads
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Fig. 3 Tensile stress-strain curves of electrospun
graphene-based PCL composites
with different graphene weight loads
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Tab.1 The mechanical properties of electrospun graphene-

based PCL composites with different graphene weight loads

sample Young's modulus/MPa  strength/MPa
PCL 1. 80 0. 68
PCL+G(2.5 mg) 2.08 0.72
PCL+G(5 mg) 2.99 1. 00
PCL+G(7.5 mg) 2.44 0.95
PCL+G(10 mg) 2.11 0.75
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Fig.4 TGA (a) and DTG (b) curves of graphene and electrospun graphene-based PCL

composites with different graphene weight loads
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Fig. 5 The SEM images of graphene-based PCL composites nanofiber webs produced

by electrospinning with different PCL mass fractions
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(b) 20kV

(c) 24 kV
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Fig. 6 The SEM images of graphene-based PCL composites nanofiber

webs produced by electrospinning under different voltages
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Fig. 7 Tensile stress-strain curves of electrospun

graphene-based PCL composites under different voltages
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Tab.2 The mechanical properties of electrospun

graphene-based PCL composites under different voltages

voltage/kV ~ Young’s modulus/MPa strength/MPa
16 2.27 0. 90
20 2.58 0.92
24 2.71 0. 95
28 2.99 1. 00

FE, 37 54 85 9 k2D, DT {4 H, 27 494 K &1 4 0 1 7 7R I
R L.
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HRUE T H 2 I Y 0 05 R 58. 28 C L MRS A 49. 83
1/ g ¥ T2 PCL HL25 R 808 , B B A 25 46 1Y
MHEAE S T PCL 4 TR 25 W E.
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(a) 30 cm

(b) 35 cm
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Fig. 8 The SEM images of electrospun graphene-based PCL composites

with different target-to-collector distances
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Fig. 9 DSC curves of electrospun nanofiber of neat PCL

and PCL reinforced with graphene

B B AT G L Ol PCL YRR AR A7 S 06000,y 7 2% il
ERATT G U 5 B 5 s v S P DA MR L PCL/ A AR
WS A kR 25 B b PCL 45 /4 )% K T PCL HL %5
i, 3% 5 DSC i 45 51— 2.

3 #Hig

ARICLL PCL 55 W, Lh A1 8806 5 2450, 1
ST IR B I BR W TS R AT 2
22 il 5133 T PCL/ £ 8806 5 & 9K £ 4 . 15 21 1Y
EREBWMT .

(L) BEE 28005 B R, s 9 9 K 2 4 |
TR AR AN K 2) 0 EOMLURE . 21 4k 22 18] AH A R i AJE
ZERIBLG A AN BRI 2 A A AR D R A
SR L BT LR 2R N T R 0 AN K £ A G
SR JE A7 QRS B, A7 2206 5 mg (5T &2 B
0. 2770 WF, Jy 2 PR RE $2 1 e 2 B A5 % MK 0. 675

20000+

; 15000

u

10000

intensity / a

5000

0 " L N L 1 " 1 N |
20 21 22 23 24 25

26/(°)
a; PCL %75 b. PCL/ M B4R & M 27
(A B/ H 10 mg)
10 PCL BEEM PCL/ARKEEEH K
EYIER XRD i E
Fig. 10 XRD curve of electrospun nanofiber of neat PCL
and PCL reinforced with graphene
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