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The aim of this research was to study and com

plasticizer type and content including the addition of talcu
dynamic mechaproperties daptily acidwo types of plasticiz
Polyséib4& | DoOBRE thylhevaMpa® OAR the first part, the pl
&-A4 vt 'wad added to PLA with diffefRinh40488, PLAAC
PLA30520d then wasinixed usingsevew extrud@®e influenc
plasticizer types and contents of plasticized PLA wiée@atdow
that the glass transition tefjparaltierystallization tengierafin
Youlgymodulus of pastiPL A with PID was reduced more th
DOATdis indicated that PID was more efficiently plastic
Considering the increase of both plasticizer contents Wh
modulus and tensile strength of ZeotPplasiiere decreased
elongation at break was increased compared fdrglcatsef afe
different grades of PLA, the addition of plasticizanogbd?iest
It might be because PLA4043D had the higjidsCinelseatard
5-Q5 phr of talcum was incorporated with &P Elastitizevtanc
was mefixed with PLA ussmgyewiaxtriifige influence of talcun
mechanical and rheological properties of plasticiraxbtigjahdl
was found that the addition of talcum glcinesadfquaSticiz€x
the other hand, $auogulus of plasticized PLA incorporated
significantly incrE@etbe@rmoggofiplasticized PLA incovjibrtied
was shifted toward the lower temperature indicating talcum
agent for PLA
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T N RXE [rTEnsily Nréngth, ElGngaiiwile modiltRESIcized

PLAY

Tensile strength (MPa) Elongation (%) Tensile modulus (MPa)
PLA 57.98 +2.86 537=0.06 1209 +61
PLA/1 wt% PEG 5453+1.34 553244 113532
PLA/3 wt% PEG 4913+1.37 6.93+x1.63 1077 +26
PLA/S wt% PEG 4290+2.69 817=x0.72 101658
PLA/7 wt% PEG 3113290 70.30+£15.60 827 +122
PLA/10 wt% PEG 2076 +1.62 4131 +14.30 424 +17

PLA

N

Normalized Heat Flow Endo Down (W/g)

2

o
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Temparature ( °C)

PLA/1 wt% PEG
: PLA/3 wt% PEG
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PLA/7 wt% PEG

PLA/10 wt% PEG
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Plasticizer Storage modulus  Young Elongation Strength at
content (wt%) DMA (MPa) modulus (MPa) at break (%) yield (MPa)
Neat PLA - 1,730 1,291 + 62 8§8+5 47.1 £ 6.9
PLA + PEG 2.5 n.d. 1,335 + 143 S5+1 41.1 + 8.8
5 n.d. 1,338 £ 84 5+2 38172
9 1.670 908 £ 36 72 206 = 2.8
13 924 547 +£ 34 99 + 43 18.1 £ 1.5
17 731 323 + 42 137 + 34 158+ 1.2
PLA + ATBC 2.5 n.d. 1,300 + 69 4+ 1 400 £ 7.6
5 n.d. 1,306 + 64 8§+3 41.1 + 8.5
9 2,530 1,039 £ 55 16 £ 10 29.7 £ 45
13 2,490 615 + 41 300 + 179 21.6 £ 42
17 1,250 69 £ 18 503 + 45 -
nd n@ determined
(a) (b)
Neat PLA
| |o01Wig
5 z
g s
8 &
§ & PLA+15wnATEC
T | 3 S
é o —— \-\_H PLA + 10 unfATEC
V\h\. \\ T
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20 30 40 50_ 60 0 10 20 30 40 50 80
Exo Up Temperature (“C) BeoUp Temperature (°C)

ij N27MBSC thermégradatPOAfamulated PLA
& PEG 304 ADBRLA® [
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&apol 1006 h ] EF§ 6 & 2&IJ N & D& ANHEEN BN d IDRAN A ¢
T KI & MBA DSe,XRDJISEM,T N 6 EEKk PwRiHB N E | |
D Liifr Bh GOk ENLod &
r o

N
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T NJmk NLT N
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PLA

e NG

PLA-5%Lapol

PLA-7%Lapol

PLA75-PHB25-Lapols:
PLA75iPHB25 '

PLA75-PHB25-Lapold

X\ i =
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Heat Flow (mW)

PHB-5%Lapol
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Temperature ( C)
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ij N28D3DprGeatirmgad IPEA, PHB, OaftliRHBapdlengd 7 [

T N RADENLIIE prapértiERIBRape]

Code Young’s Tensile Elongation
modulus (MPa) strength (MPa) at break (%)
PLA 1400 4+ 130 42 + 18 72 4+ 2
PLA-5%Lapol 1450 + 180 14 + 2 144 £1
PLA-7%Lapol 1200 £+ 60 16 £ 1 13.7 £3
PHB 1950 + 140 31 +4 73 +£1
PHB-5%Lapol 1750 £ 110 29 £ 2 72 +£1
PHB-7%Lapol 1830 + 140 26 +2 56 +1
PLA75-PHB25 1270 £ 110 16 £ 3 71 +£1
PLA75-PHB25-5Lapol 1150 £ 40 13 £2 155 £ 2
PLA75-PHB25-7Lapol 1120 + 60 15+ 1 151 £ 3

4 Errors were calculated at 95% of confidence of student’s t-test.
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