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MR. PASAWAT JOWSRMNYXWCLEATION EFFICIEN
DERIVATIVES COMP®ONPBAEDOKE ACID THESIS ADV
PROFESSOR SUPAKIJ SUTHIRIJENGWONG, Dr.

The objective of this research is to study a
crystallization rate of PLA using sutiimaditegsadients. In this
sulfonate idatives which is sodium dsukthsbpbthalate |
synthesized followed the method of Timothy Oster, have b
agent compared to the commercial sulfonate nucleating a
dimethysalfoisophthalat@d@MAKNd commercial sodium salt nt
for PBjcyclic[2.2.1]h2fdnarboxylic acid disodiurss8ajii(ki ke
nucleating agent content of 0.5wt% and 1.0wt%. The D¢
increasé crystallinity after mixed G@SVa%o with PLA from 16.6
for PLA L105 and from 20.78 to 48.87% for PLA 3251D. T
indicated the sigmficeotement of rate of crystallization
introducing SSIPA. {ithe bglstallizatji9rofPLA reduced fromo
2.3nin for PLA L105 at 140°C atodZiwin 6&. PLA 3251D at 1
nucleating efficiency of SSIPA on PLA wa¥lasitiotie 28 NBk
and 25.51% for PLA L105 and PLA 3251D, respeasiveledlb
differenisetween neat PLA and PLA with SSIPA indicated th
on crystal structure of PLA. Tensile modulus of PLA incre
SSIPA into PLA while elongation at break, tensile stgghgihFE
drop. From the discussed results, it can be concluded that
nucleating agent for PLA.
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N2/ T.AEKINIIOLhEEl NILAadJ I nl 1T QKNA | n N
I'nr IAKENKREGTZINY Q22222272125 272

N2/ T/ iBEKINIDENK EI ©é | N DIECOPERDPKDOREF Th ¥
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N30T flrad K 6 Bsuifsisophdalicazitt BEPAY 2 23 ¢ 2 7 2
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N41116GLOh ET A 1 ] n XRD & N R Tn Bt TPLHA MNIKHe 1 I
crystallized PLA L105, L105/LAKO0.5, L105/LAK&.0\ D105/
L105/SSIRAR.K i ] E & NE,G6,N,J ,ce] ,&,13M1 ,N,J

N41126GLOh ET n 1l '] nXRBE § N E enBak PILADBK T h L
crystallized PIABR1/ 0 B /LAKAS0 3 /LAKILOD 3 /
ISSIPAD.s ND/SHIREI] 6 K] E & ,NEG@N, e
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N 161
N 171
N 18]
N 191
N 110
Ni11L
N 11P
N 118
N 14

T

A0SO tBermogrideAQ 105/HPKR0SZ 2 2 2 2 2 42 2 7 7 ;
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A0SO thermoyrddeACB251D/SSIPXOE 72 2 2 2 B 5 72 7 7 7
ADSO thermoyrdBEACB251D/SSIPMD 2 2 2 2 B S 2 2 7 7
ADSO thermoyrdEAB251D/RPNG.Y 7 7 7 7 74267 7 7 7
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Sample PLA Ll LARO1l| SSIPA HPWSL

(Wt%) |  (wt%)| (wt%)| (wt%)
L105 100 - - -
L105/LAK  99.5 0.5 - -
L105/LAK 99 1 - -
L105/SSIF  99.5 - 0.5 -
L105/SSIF 99 - 1 -
L105/HPN ' 99.5 - - 0.5
L105/HPN 99 - - 1
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Cooling 2nd Heating
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PLA L105 - 0.0 | 111.} 33.2| 175.f 48.8 - 0.0 |16.7
PLA L105/LAKO] 138.f 46.9| - 0.0 | 177.( 51.1 - 0.0 | 54.8
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PLA L105/SSIPA 135., 51.0| - 0.0 | 172§ 539 | - 0.0 |58.]
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Agxo
Integral 9.47 mJ
1&]1[Neat PLA L105 normalized 1.10 Jg*-1
1_Neat PLAL105, 8.6000 mg Onset 158.01°C
Peak 162.21°C
Endset 166.42°C
| Glass Transition '
Onsel 66.16 °C
Midpoint ISO  68.71°C
KA Integral 402,30 mJ
Delta cp 0.343 4™ 1K1 normalized 46.78 Jg-1
Onset 171.36°C
Peak 177.56 °C
Endset 18123 °C
1&]3[Neat PLAL108
Neat PLAL105, 8.6000 mg -
2| — —_—
Wg*-1 \
18J5{Neat PLAL105
Neat PLAL105, 8.6000 mg
M— mnﬂﬂﬂ]]]]ﬂ]ﬂ]ﬂ]ﬂ]ﬂmum_.\
L - 1 —
Glass Transition . tearal  B.81my |
Onset 56.99 °C ntegral 285.17 mJ gral .| {Integral -419.61 mJ
et 1150 55890 normalized  33.16 Jg#-1 normalized 1.02 Jg*-1 [ normalized -48.79 Jg*-1
] Migpor G Onset 102.27°C Onset 156.60°C | onset 169.69 °C
P 419 Jg Poak 11148 Paak 16086 °C Peak 175.21°C
Endset 11950 °C Endset 163.86 °C Endset 178.93°C
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et Enginesring

STAR' SW 16.10

ij N 1 1DSQO the i rdrAQ. 105

Aexo
1&]1[PLA L105ILAK 0.5%
F&unﬁmm 0.5%,7.3000 mg :
| | Integral -373.56 mJ
i normalized §1.17 Jg*-1
Onset 171.41°C
J | Peak 17471°C
| Endset 177.85°C
il
MY
1&]3[PLA L10S/LAK 0.5% |
5 | PLAL10SILAK 0.5%,7.3000 mg l Ihy
T 3
Wg*-1| — E
Integral 34222 mJ
normalized 46.88 Jg*-1
Onset 141.40°C
Peak 138.76°C
Endset 136.03°C
1&]5[PLA L105/LAK 0.5%
PLAL105/LAK 0.5%,7.3000 mg
W 5
Integral -372.92 mJ
normalized -51.08 Jg*-1
Onset 171.71°C
Peak 177.08°C
Endset 181.28°C
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Aexo
18]1[PLA L105/LAK 1.0%
PLA L10S/LAK 1.0%, 5.5000 mg Integral 373.68 mJ
normalized -67.94 Jg*-1
A Onset 171.45°C
R\L“\‘k Peak 177.66 °C
. Endset 180.71°C
B
Glass Transition : 3
Onset 59.33°C
MidpointISO  61.23°C
Delta cp 0.221 Jgr-1K*1 A
|
Integral 302.83 mJ |
normalized 55.06 Jg™-1  J|[[/}
Onset 1a192°c (I
1&]3[PLA L105/LAK 1.0% Peak 139.38°C J
2| PLAL105/LAK 1.0%, 5.5000 mg Endset 13679°C h
| PALSACE0LE v N |

1&]5[PLA L105/LAK 1.0%

I_iiLA L105/LAK 1.0%, 5.5000 mg
I 3 il +
Integral -320.87 mJ
normalized -58.34 Jg*-1
Onset 170.53°C
Peak 173.81°C f
Endset 176.82°C
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