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Abstract
This research aims to study the blend of polycaprolactone (PCL) and polylactide (PLA) in terms of

thermal and mechanical properties, including biodegradability. The microfibers were made by the electrospinning
process which could be used in the industry and biomedical applications. Polycaprolactone (PCL) and polylactide
(PLA) were dissolved in chloroform at 10% by weight. The PCL/PLA ratios were 100/0, 90/10, 70/30, 50/50, 30/70,
10/90, and 0/100. After dissolution, the solution was electrospun with an appropriate spinneret tip-to-collector
distance of 15 cm, an applied voltage of 15 kV, and a flow rate of 1 millimeter per hour. For the study of
degradation in the soil and the morphological characteristics, it was found that when increasing the amount of
polycaprolactone in polylactide, the thermal stability of the materials was improved. The size of the fibers was

also larger. The electrospun membranes degraded faster and the brittleness of the materials was decreased.
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Ampoules of

polymer solution

Feed control unit

High-power potential

Figure 1 Experiment setup for electrospinning.
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Blending ratio of PCL/PLA (wt/wt%) membranes

Figure 2 Maximum force of PCL/PLA blends

Tunavesszezdn asuanslu Figure 3 waz Table
1 9udiuldan PCL fiszosdnvinfiuszunas 210 mm
Tuvau?l PLA afufaniue Ssvozdnuinuszan 16
mm nswas PCL Tu PLA vi1l% PLA fisvoyBauiniiuay
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PCL wag PLA @1ansardinnulaandnsiaiuil lae PLA
19191 ldunsnaaly PCL inlissasdnvinves PCL

ST

Table 1 Maximum force and stroke of PCL/PLA

Sample Maximum Elongation at

PCL/PLA Force (N) Break (mm)
100/0 a0 210
90/10 40 not break
70/30 30 35
50/50 22 28
30/70 20 19
10/90 25 19
0/100 70 16
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Figure 3 Elongation at Break of PCL/PLA blends
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MABUIMAT 2 AU (9983 PCL uay PLA) n137¥an
wanludnsndau PCL/PLA Wl 90/10 finsEasdalaunn
fian erailonnanuiina PCL Fudunediwesiannse
Bomgulsige Muvsinaiundsilifanuaudaudfves
PCL Midudnnin Aednlduiniiuies Muwansly Table 1

Wy Figure 3

I Heating PCL/PLA

100/0

| 70/30

e N
| 50/50 4_/\ N\
| 30/70 AN N
L 10/90 A\ ]
L i
L 0/100

Normalized Heat Flow Endo up (W/g)

20 40 60 80 100 120 140 160 180
Temperature (°C)
Figure 4 DSC thermograms of PCL/PLA blends
Table 2 Degradation of polymers in the environment naturally after 1, 3, and 6 months
Samples 1 month 3 months 6 months
100/0
90/10
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Table 2 Degradation of polymers in the environment naturally after 1, 3, and 6 months (continued)

70/30

50/50

30/70

10/90

0/100

Table 3 Thermal properties of PLA/PBAT

Melting of PCL Melting of PLA
Samples TecL (°CO) AHepcy) Toa (°C) AHpLn
(Melting Temperature) 7)) (Melting Temperature) /9

100/0 62.22 78.4089 - -
90/10 64.23 72.4748 166.56 4.3593
70/30 64.10 60.4533 168.23 10.9166
50/50 60.42 41.1601 165.80 20.6947
30/70 64.57 28.6449 168.41 26.2275
10/90 61.80 7.8767 168.71 36.4937
0/100 - - 168.37 38.3411
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3.4 HANVIAFRUAMFININEN
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TUshe Forainananuduvuesasazats tneday
Wuruvesasagatedi (Ui PCL #) ansazaneding
gonulding esnduusedng livilas vilwandu
ulsuuansessunazsemelaniania [9] deuanalu

Figure 5

ces (B

50/50

[\

(c) 70/30

s S

18k 1

(fH 10790

(g) 0/100
Figure 5 SEM images showing morphologies of

PCL/PLA blend membranes.
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iluindudulofrenssuiunisdidninsaluds
fi¥adefidAnmnzauie svozvinseninaasniiussg
ansavatenedinesiuiansesiu 15 wufuns wasd
wsallviih 15 Alelaad venanilddimavesesnistesaane
iy vegeunseuSounageuaItANIINaLazaN YN
Fugniveweadils nnnsveseadetndulonauszing
wodmlusuanalau wazweduaalng wmedeuantAniena
wuiweAimeineduanlndszesBauuliifiugetuuduss
Aegeaniiuwilduanas nsnaaeuanAnisnNToures
Fununedwesnuimedwes vidhndunediesitdes
launsoveeuruduifodentuls Wilfnngaveeuinem
vomeAnnaesikeniusenateimau Tnaneduies PCL
ilqavaenmIDEfiuszanal 60 °C uagwoAles PLA audl
YmaoLvAIBgTiUsTANM 170 °C uiluvasiieriunediues
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