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Study The effect of adding (PEG)
on properties of electrospining
mats from (PLA-PEG)

Abstract

In this search the effect of adding (PEG) to (PLA) was studied to
produce electrospinning mats, and the compatibility between them

was studied through (DSC) test, also its effect on the thermal
properties of mats was determined such as (Tg) transition glass
temperature ,(Tc) crystal temperature ,(Tm) melting temperature
and (Xc) crystallization rate.

The (Tg),(Tc) and (Xc) decreased for electrospinning mats from
(PLA-PEG) with an increasing in concentration of (PEG) until
concentration (6%),by comparing them with electrospinning mats
which made from (PLA),But when the concentration of adding
(PEG) was (9%) only (Xc) decreased.

It was found when the test (Scanning Electron Microscope) was
made, that the structure of electrospinning mats from (PLA-
PEG/6%) which soaked in solvents (H20 and ethanol),didn’t
collapse ,but there was a swelling in their fibers and decreasing in
their diameters.

Keyword :electrospinning, (DSC) differential scanning
calorimetry test, (Tg) glass transition , crystallizing rate (Xc).
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1 1()0/0 61.44 | 108.31 | 147.61 24.12 27.33 | 29.20
2 85/15 49.19 ] 102.16 | 146.38 | —14.45 25.99 12.71
3 70/30 47.59 1 103.18 | 146.28 | —-13.44 20.65 8.17
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67




(PLA-PEG) ¢ Ly S &g jiall ) yal i o (PEG) Ad) ol A

S eld bl agag o(1.37%) deis sl laae OISy (XC=27.83%)
Laaly Dl Ll lly (5 5 ash i) desiial)  SlyeSH J5all Jallae
a3l Al Ayl lialgal) ells

(1) duad) d3jlae 2 5 (13)5 (12)5 (11) IV (3) Jsaall (e o =
LilieS Algsaal (3) 5 (2) oxtind) ao (PLA) (e LiliygS Ay jaal) digilil) A<l
33 ¢ Al e (PEG) (e (6%)5 (3%) ¢Sl xe (PLA-PEG)(1
ouaall e s asm 5 ¢ (576°C) laias (TC) yskill 5ha dapn dad G il
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Bl dap (b o=ils 35a (13)5 (12)5 (11)IYYy (3) Joaad) (e i —
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xie Ay a8 G (14) 5 (13)5 (12)5 (11) SNy (3) Jsaadl e 2n =
4 (PEG) ¢l elly b ) sgm5 llu o gl (enthalpy cold) x,al
Lyadsd) Jilladdl caca LoyreadgV) dodle n Lo @D Caide dale 9
(2) duad) b alasl Jeatll da)s dad o) WS ((PEG) 5 (PLA) (o $yandl)
2 (PLA/S%-PEG/3%) oo LilyeS  agjadl  dglll <
gjrall Lglll 2ual (3) duall 3 (Tg=47.59°C) Lgiags (Tg=49.19°C)
Joaill Japs el o Addly s « (PLA/S%-PEG/6%) (e LiliS
Gy Lagiilss Ao iy 13 ((PEG) 5 (PLA) desiiwall alsall dal (e oalasl

ogpall el

LilygS Agsaa) Agilil) A<uil) Aaglghyge Ao clulal) il Maas-2-2-5

:(PEG-PLA) ¢
& (PEG-PLA) (e dxiadl Lgll) @l€uall aad) cleaana) dal e
ot Y (JslY) 5 eldll) clupdal) a0 e (e 3 Y cdpdall il
PLA/5%=) (e LilieS algjaall Logilil) A0al) (3)ady Al dallae cacs I,
((17) J<all 385 (245 nm) dxsll) Wil Ul dasasy Sean Ally (PEG/6%
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bl Y eadd) Dlea il lpasd @ 5 (72h) sad cjend
[91,[8] dalll Lyl ilialial el @) Jawsgia 331 235 ((SEM)

i oy

JsiYly elally Winllee axs (PLA/5%~PEG6%) 50 LilijeS dlg 524l

L2=360 nm

o LilyeS Ay jaal) A<ual) (3) diall (SEM) jouma 1(15) J<al)
 slally giallas 22y (PLA/5%-PEG/6%)

L1=595nm

[2=375nm
L4=189 nm

L3=300 nm

L5=620 nm._

o LilyeS Ay jaall A0l (3) dueall (SEM) j5uma :(16) J<a

Ity Waallaa 3as (PLA%/5-PEG/6%)
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Ugiaall A<uall L)l Liglll Gl Ul a8 Laugie (4) Jsaall zaas
) Jpa Pl e leuld @ g ((PLA-PEG) (a (3) disd) LilieS
:(Imaje) zalin Giy 5 (SEM) g5

‘_4 =203 nm " &4 4

P
>

- g A

: 1 ;
,/ : A

"L5=288 nm* L1=282nm

\

.
7 A 3

L23 203 nm

L3 =252 Am

0o LilyeS Al saall A<0al) (3) duall (SEM) ysua :(17) J<al
YL sl U3 (PLA/5% -PEG/6%)
G0 LilpeS Algiaall AN AnsCal Al LY U a8 :(4) Joasd
10]:ds3Ys slalls ginllas axs (3) dul) Jaf e (PLA/5%-PEG/6%)

37 86.3 245.6 (3) &led) due
38 135.43 347.6 OH, b
41 149.44 365.7 C,Hs (OH) b
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sl Azdlia

gy A sbel 6l s pae (17) 5 (16) 5 (15) SV (5) Jsaall (e 2
Loy A3l @il Uasl clld Jangie € oS0y cdanlill gl A<l
Jsiy) A eall 20 (365.7 NM ) daiy slall 3 jeall 220 (347.6 NM)
O\Ss el Jd (245.6nM) il Ul cluld Jagie e 3)laadl 5] 584
gl )l 3 ) agm 5 ¢(120.1 nm) 5 (102 nM) da s2L30 ke
sl

:Auilgl) dasili-6

Llee 4 peadiudl (PLA) 5 (PEG) ponadsdl o as G5 Gigas o —
-(PEG) ddla] (1o canlic 23na 385 A AbyeSl 3l

Bha da 53l b e (sl aasiesl) el il ddlad o) -
L g€ Ay jaad) <l (Te) ol

Jil) ddee ¢lpa] vie (PLA) U4 ))all laalsal e (PEG) déla) g -
Lad (& S palling (Te) slall Hha dayn A Jas (bl e ¢ Slyesl)
4(90/0) )_..S)ﬂ\ Qe OSE} c(PEG)uA (6%) PN 9)35\)3 ..\_.3\)3 & M\ (XC)
?JQ-S )jjaj\ dm‘ EJAU:: Q}J; [ERET] 2\:1)\);}\ QL@.AA\}A!\ Sl GA.G Jl} b
sl Gupaaddgall G pailatiall  SU 4 gl

125 (Tg) alodl Jsaill s dayy gailn b sy (PEG) &l ol -
whall it (PLA) saded Liperds¥) ddll aSa o g oy
((37.5°C) da)dl xie zgall aras (b @) Lgiadss vie Lageas

g jaall Ll AN Ay 8 bl @l (JtYls eldl) ladall cus ¥ -
Mgl jUsdl coaini) L o(PLA-PEG) e LiliyeS
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reila ikl —7

saldll P ((PLA) (e Al @il Jlasll alsd 4l @
csl) B Gl ) SISl

gl jedll dgh el daph DA e pslill Jare (el dulS] e
-(—small angle light scattering SALS)

)il 5 asdI i€ ol agiigeall )5S Jia dlge aladin 4ulSe) 2aas o
g aall A<l d5sCall GLIY) Ay Aoy SlyeSl) Bl ddee o Jladl)
Laliyes

waail JsSile ouls) sy (PEG) (e diide gl Lija ofiygl slasinl o
Aasll) gl LYY Galsa 5 A o Lol layals

o layily Ll aaanl cdaide cledn @3 (Al (PLA) glsil alasinl o
A Lyl LY claalgag Galss

Al LalyeS dlgjad) il olyeal) cn 22530 (FTIR) [lad) chal o
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