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Table 1 Formula design of PCL/HM-531 blends
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the melt flow rate
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Fig. 2 The effect of HM-531 content on tensile properties
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Fig.3 Contact angle test photos of PCL and its blends
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Fig. 4 The effect of HM-531 content on contact angle
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Fig. 5 Physical and SEM images of melt electrospun

membranes prepared under different voltages
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Table 2 Fiber diameter and contact angle of melt
electrospun membranes prepared under different voltages

A KV I HAZ /um Hefmosf /(0 )
9 21.6 13.26
10 212 12.35
11 18.4 10.52
12 15.8 9.82
13 183 10.88
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222 BEZHAEH oA

LB T ZAMAZ (BRI kY., fTEIRE 15
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Fig. 6 Physical and SEM images of melt electrospun

membranes prepared under different air pressures
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Table 3 Fiber diameters and contact angles of

melt electrospun membranes prepared under
different driving air pressures

SJE /Mpa P EAE /um Heflffr /(0 )
0.06 16.9 10.35
0.08 18.4 10.52
0.10 23.8 10.53
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AR, 455K 6 v]AHl, KK 0.06 MPa
B R ARIE AR L D S 27 4 B AR ds/ )N, (R ANAN 5T 5
UKBH TN 0.08 MPa Iif, 214 H 444 0.10 MPa Fi /)N,
Y HARWAI S, Wk IK SN <R 0.08 MPa
e fEe
223 R HEN YA

EHE T LR (W8S 0.08 MPa, Hi
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Fig. 7 Physical and SEM images of melt electrospun
membranes prepared under different nozzle heights
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Table 4 Fiber diameter and contact angle of

melt electrospun membrane prepared under
different nozzle heights

53k = /em S EAR /um Fefilfa /0
1.5 232 14.57
2.0 18.4 10.52
2.5 20.2 13.25
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Study on Melt Electrospinning of Hydrophilic Modified

Polycaprolactone Fiber Membrane

YANG Fanwen, FENG Yongting, PAN Junan, CHEN Zhiqi, NIE Yuhui,
OUYANG Chu, SONG lJiaqi, ZHANG Ximing

( School of Basic Medical Sciences, Guangzhou Medical University, Guangzhou 511436, China )

Abstract: HM-531 was used to modify the hydrophilicity of PCL, and the influences of its content on the melt
index, contact angle and tensile properties of the blend system were studied. The influences of voltage, driving air
pressure and nozzle height on the microstructure and contact angle of the fiber membrane were explored using a melt
electrospinning three-dimensional, and the best process parameters were screened. The results showed that with the
increase in HM-531 content, the melt index of the blend increased, and the contact angle decreased continuously. When
the content of HM-531 was of a mass fraction of 3%, the MFR of the blend was 9.1 g/10 min, with an increase of
89.6% compared to that of not being added. The contact angle was reduced from 72.92° to 10.22° , and the hydrophilic
properties were significantly improved. The tensile strength and elongation at break of the blend showed a trend of first
increasing and then decreasing. When the mass fraction of HM-531 was 3%, the tensile strength and the elongation at
break reached the maximum, which were 26.8 MPa and 1338.5% respectively. Under the conditions of a voltage of 20
kV, an air pressure of 0.08 MPa and a nozzle height of 5 cm, the fiber diameter of the melt electrospun membrane was
the most uniform and the contact angle was 10.52° . The melt electrospun membrane was characterized with uniform
fiber size, good appearance and excellent hydrophilic performance, which had good application prospects in the fields of
modified atmosphere packaging cling film and rapid drug release film.
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