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ABSTRACT
This research aimed to prepare and characterize nonwovens from poly lactic acid and
polybutylene succinate, which is a biodegradable polymer instead of using synthetic
polymers. This research using the melt-blown process while varying the melt-blown process
parameters to study the characteristics of non-woven fabrics, including air pressure (0.2 and
0.4 MPa) and die-to-collector distance (15, 30, and 45 cm). The result shown that increasing
the air pressure and die-to-collector distance resulted in the production of smaller fibers.
Simultaneously, the tensile strength was dependent on the polymer, air pressure, and die-to-
collector distance used, and the percentage elongation at the break tended to increase with
an increasing die-to-collector distance. Regarding thermal properties, the PBS nonwovens
exhibited an increased level of crystallinity when the die-to-collector distance was raised,
consistent with the degree of crystallinity obtained from X-ray diffraction analysis. Poly lactic
acid could be successfully processed into nonwovens under all six investigated conditions,
whereas nonwoven polybutylene succinate could not be formed at a die-to-collector distance
of 15 cm. However, both polymers demonstrated the feasibility of being processed into
nonwovens using the melt-blown technique, showing potential for applications in the textile

industry.
Keywords : Poly (lactic acid) / Poly (butylene succinate) / Nonwovens / Melt blown
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(180°C/2.16 kg), density 1.24 g cm wealdaiaudadiuainsa FZ78tm, PTT MCC BIOCHEM,
Thailand; MFR 27.96 ¢/10min (180°C/2.16 k), density 1.31 g cm’®, inSesiasuiinsinaveude
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MFI (g/10min)

Polymer
180°C | 190°C | 200°C | 210°C | 220°C | 230°C | 240°C | 250°C

PBS(FZ78tm) 2796 | 3198 | 40.06 | 4594 58.34 66.84 67.66 80.02

PLA(3251D) 25.00 | 43.06 | 51.28 | 82.97 103.40 | 120.84 - -
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Conditions
Sample code
DCD cm) Air pressure (MPa)
PLA-1 15 02

g

a PLA-2 15 0.4

iel

9 PLA-3 30 02

O

Z PLAG 30 04

[

i PLA-5 45 02

g

PLA-6 45 04

I PBS-1 15 02
©
§ PBS-2 15 04
3
i PBS-3 30 02
s =
o o
< PBS-4 30 04
>
g PBS-5 a5 02
g PBS6 45 04

WN1IMAEOU warILATIZING
Mﬁﬂﬂ?ﬂ‘ﬁugﬂﬁ’lLLUUI&jﬁ’ﬂVIEJﬁ]’mWE]aLLaﬂaﬂLLa%fﬂ LLawaaﬁaﬁﬁu%ﬂ%l,umiuam’wms%ugﬂﬁ

uwanestusdniluneaeuautfine defnwdrinarenszuiunisuan il

1. nedovantiniausou meawmallafviesisulivasunuiunaoiiines (DSC)
NETZSCH DSC 214 ¢ipgns (Useanas 3 fadnsu) gnihviseuluusseinielulasiau (§nsinisiva 40
fiadanssiount) figamgdl 25-200 ssrmiwaldua fisasmslimnuiou 10 ssmwaduasionndi

2. Anwdnuardugiuiiendeqansiauwuudansin (SEM) JEOL JSM-6610LV,
Oxford X-Max 50 ¥ait 10 filalaadt fdsmene x1000 w1 (Low vacuum mode) 11AdI0En4 1x1
WwuRms vnsiedeuiamevesneuinlunegeu

3, NAARUANTRNIINATEII0ENY FBLASEmMAADULSIA Instron universal testing
machine (INSTRON 5560) #naisa5g11 ASTM D 638 Tduunasiaagng 1x10 @ufilunsinuiuiiogns
a¥ 10 JununAEeUTisnsINsie 10 Tadunsieund

4. Aseilassaananvesilimelagldiaianisiaeuuuessadidnd (XRD), Bruker
AXS Model D8 Advance, Germany Diffraction patterns v84fee193nlng Cu-Ka radiation (A2

g13A5Y 0.154 uluiuns) 7 30 Alaliad way 10 aaweuwds Anwilugism 20 dsue 5 §3 40 a3
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Air Die to collector distance (DCD)
pressure
VP 15cm 30 cm 45 cm
(MPa)
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Air Die to collector distance (DCD)
pressure
VP 15 cm 30 cm 45 cm
(MPa)

0.2

04

Ml 4 uansdnuazveiilineduguannediidudadiundiensyuiunmsuadiuay

'
=

JusUNANIZWANANGIUY

U

msfnwdnuarduguinewesilinesnenszuiunswadluay amdl 5 uansnmene
ndes SEM fithdswens 1000 whwesilivesnweduanfnuedniugudenssuaunsmasdluaiuly
anmgiuanseiu 6 anng Tdnwamidudulosnadety uwivuaduriiugudnans uaznsiniGesi
voudulounnsnafuoenluniuaninzmstugy weduanfatusuilssesvinenniadndeiaduiy 15
wuRluas Anufuanil 0.2 wngama dnvaziduloFoaiuszdou Wuihugudnasuszana 3.19
Lulasiuns ‘WaﬁLLaﬂaﬂsﬁugUﬂ'ixazﬁwmﬂﬁ’ﬁmﬁaﬁaﬁ'gwﬁu 15 Wwufitums amiuani 0.4 wng
Uhaena fidnvazdulosnisoadussdoutuiy Wukiugudnaisszana 295 lilasues Fadnniy
ANZUIN ‘WaﬁLLaﬂaﬂfﬁugﬂﬁizazﬁwmﬂﬁ’ﬁmﬁaﬁaﬁ'gwﬁu 30 WUALAS ANNFLALT 0.2 Ny
Uhana uhugusnansUszinm 2.79 lulasiuns neduanfinduguiissesineanniiatafadiuiy
30 Wwufles ANuduaNT 0.4 winsUhara ushugudnansUszana 3.46 lulasuns Wedunman
awluannziivenduloding inzeguinadilssdondummzaunaonmierufuauiigs
Aululinduleaneme wasasrmmenduleidne (Droplets, Flies) sanun wazangnyandniuidule
(Yahya & Olos, 2021) B’Iﬂajwaﬁugﬂﬁiwmwmﬂﬁ’aamﬁaﬁaﬂawﬁu 45 U AuTuaNd 0.2
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pressure
P 15 cm 30 cm 45 cm
( a)

0.2
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Al 5 Usduguvesilivedusunnneduanfinuednmenssuiunisiadluaiy

uzuian1zuansaniy

SEl  10kV x1,000'

Jopm  —
STREC b f

aa aa U a
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FsuAU 15 WURWAS ANFUaY 0.2 WnzU1aaia (a) NMWaNLkaeass (b) Adsvens 1000 1in

= o v <
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YRR ANYULHININT 6 (b)

Air pressure Die to collector distance (DCD)

(MPa) 30 cm 45 cm

0.2

SEI  10kV
STREG

04

SEI 10KV N X100 0um  —
STREC /

Al 7 sUnsdugureiilivenwediafidudadiundiannsavuguduwiuinldeswanysal dae

ATTUIUNTUAR L UATUNFNIELANFAIAU

29 7 wanannvesinlimennnedtnfiudediuniusumenssuiuniswadiuaduly

annziuananaiu 4 anny Sanvanludulognadieny sunveaduledeutndg weddnau-

a

dndium TugUilsszvianidndeiahuiv 30 wufwes anuduaud 0.2 wngiana @uled
yelnejinn SiduhugudnauaioUszann 11.80 lilasuns nedtifidudndiuntusuflsvesving
Mnhdndedshuiv 30 wuRwng AnusuaNd 0.4 WnzUiana Wushugudnanaadsyszana 6.79
lulasiums woAThiidudeBiuntuguiszessheanidafafadiuiu 45 wufiuns anwduaud 0.2
winzdianna urugudnanandoszann 1182 lulesuns wedthidudadiunduguissosvinenn
vhinadeiihuifu 45 lufsns muduanil 0.4 wnzUiama iilefuundnasninaninzdu
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Conditions
Sample code Diameter (um)
DCD «cm) Air pressure (MPa)
R PLA-1 15 02 319
<
T PLA-2 15 04 295
o
0 PLA3 30 02 279
O
B PLAG 30 04 346
©
> PLA5 45 02 277
. PLA6 a5 04 225
o PBS-1 15 02 -
O
§ PBS-2 15 04
2 o pEs3 30 02 1180
L A
g < PBS-4 30 0.4 6.79
2 PBS-5 45 0.2 11.82
& PBS-6 45 04 421

WaRasangusiduguuaginsgisvsnalunseuiuniswdn wui vinvesediuesdma

v ¥ a

sogUsduguvesilivosgadnay Ao Wlefldandweduanfinuedn Tuuadnuazidusiy
gudnansondulefvuaiiashiauenhiimedtnfifudadiun uenaind seessheannidndeiaiiu
dudadinansenuleassivrnnvendule fe Weiussezvihsmnidadshuiudu 30 uay 45
wuins vwadilevesinlinesnnedwedin 2 slisfiuwltianasodradiulddn saudmuiuay
Adudurunaduleffuuliianaaguiy
NANIINAFDUANURLTNG

mMsnagevantivenatinline fewn3osmnaeuuseRa (Instron universal testing machine
(INSTRON 5560)) lneasvnaautusmufianansndughduusuinasysaivindu dldvean
wedtafidudaduniianniy 1 uay 2 ldanusavadeudiewriemaaeunseiald nan1svnaeuAIL
ROWIIRS (Tensile strength) way Seuarn1sEAsd o 9AUIA (%Elongation at break) vosdnliviauans

o -
PRNNT NN 4
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Condition Tensile strength
%Elongation
Polymers |Air pressure (MPa) DCD (cm) (MPa)

. 0.2 15 0.75 £ 0.04 13.22 £ 0.66

<

9_'; 0.4 15 0.68 + 0.03 263 +0.13

e

9 0.2 30 0.15+0.01 23.32 £ 1.16

% 0.4 30 0.32 £ 0.02 12.45 + 0.62

(18}

> 0.2 45 0.11 £ 0.01 27.24 + 1.36

o}

& 0.4 45 0.13 + 0.01 30.58 + 1.53
19 0.2 15 - -
2
g 0.4 15 - -
SN 0.2 30 0.25 £ 0.01 6.86 + 0.34
L 2
2 < 0.4 30 0.95 + 0.05 6.85 + 0.34
3 0.2 a5 0.39 + 0.02 7.16 + 0.36
& 0.4 a5 0.57 £ 0.03 10.63 + 0.53
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Conditions Poly lactic acid (PLA) Polybutylene succinate (PBS)

A DCD T, T, T AH X T, T AH X
m e cc m
pressure | bl ca | co | co | we | @ | co | co | we | o
(MPa)

Neat 68.1 169.2 - 41.3 - 95.4 1164 | 779 | 61.93

0.2 15 60.1 | 167.1 | 105.8 | 54.7 | 15.80 98.1 1145 | 72.0 | 56.80

0.4 15 60.2 | 167.3 | 100.7 | 51.3 | 21.03 98.7 114.6 | 80.4 | 64.53
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