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I I catalyst Pkr VL

L-2DF F (LLA) hJ(L-ZLER) (PLLA)
- Bl : 332 MPa
, EE"ﬁ’i’I‘;; 25 {4 3Ra) : 690+20 MPa

B BT T2 : 82%

a) Determined by tensile tests.
\Number of measurement time (n) =3/

c NAATAEFE

a) Y.Nakayama, et al, J. Poly. Sci., Part A: Polym. Chem. 2015, 53, 489-495.
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ex. iRE 46 MPa — 53 MPa
PLLA PLLA-CNF-(CH,CH,CO0),0

N. Jamaluddin , Y.-I Hsu*, T.-A. Asoh, and H. Uyama* Nanomaterials 11, 753 (2021).
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ex. HM 1.70 MI/m3 — 2.74 MJ/m3
PLLA PLLA-CNC-CH,(CH,);NH,

J. L. Orellana, D. Wichhart, and C. L. Kitchens* J. Nanomater. 2018, 7124260, (2018).
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O=C=N—R'—N=C=0

(1eq)
Sn(Oct), n(Oct), N—R—N=C=0

toluene, 100 °C, 24 h toluene, 60 °C, 4 h

PLLA - 4
PLLA-NCO Vn=1.1x10

PLLA-NCO
> - PhCH2-
n m Sn(Oct)
OH  OCOMe 2 OCOMe O g
DMSO, 60 °C, overnight T T

PVA?

PVA-graft-PLLA : _ o
(precipitated with MeOH) Yield = 39%

[PLLA-NCO], : [OH groups of PVA],=2:100

a) Purchased from FUJIFILM Wako (Degree of polymerization = 500, Saponification rate = 86-90%)
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Sample M, [g/mol]® M.,IM 2
PLLA - -
PVA? 1.3x1o4l 2.6

PVA-g-PLLA, 2.2x10" 3.1

O 0O T o
SN N N N

Determined by GPC in DMSO calibrated with standard PEG by Takashima Laboratory at Osaka University.
PLLA (M, = 1.0 X 104 g/mol, M,/M\ = 14 determined by GPC in THF calibrated with standard PS).

Not detected due to its low solubilit
Purchased from FUJIFILM Wako (Degree of

lymerization = 500, Saponification rate = 86-90 %).
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T, T. AH . T, AH .

Sample a) oM1a) a) a) a)
[°C] [°C] [J/g] [°C] [J/g]

PLLAY -©) _C) _C) 166 26.6
PVAY 67.1 _C) _©) 179 17 .1
PVA-g-PLLA 60.3 91.2 1.4 168 ,55.8

a) Determined by DSC. DSC program: heat at 10 °C min-1 to 200 °C, equilibrate, cool at 10 °C min‘! to
at 10 °C min! to 200 °C. The data were determined in the 2"d heating run.

b) PLLA (M, =1.0x10%g/mol, M,/M_ = 1.1 determined by GPC in THF calibrated with stan
c) Not detected.

d) Purchased from FUJIFILM Wako (Degree of polymerization = 500, Saponification rate’= 86-90/%).
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it 2ags| PLLA . CNF : PVA-g-PLLA =100 :5: 0.5 (in wt) |
= PLLA 0.30 g (M,, = 4.9x10%) ;
~—PVA-graft-PLLA 1.5 mg
<~ CHCI3 4.0 ml

\ |/ 50°C

~ 51

« LEREAXTEMMERLE
CNFASmg e n—2F /T 41—

\/‘ 5 min
e Tan @) ©
Y Swtimme PVAgraft-PLLA x O x O X
TALLYUTIL A& O X O O X
{ %s&m-m«:w} CNF O O O O X
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. PLLA

. (a)PLLA/CNF/without ultrasonification

11

\_(b) PLLA/CNF/PVA-o-PLLA without filtration

Heat Flow

() PLLA/CNF

__(d) PLLA/ICNF/PVA-g-PLLA

179

50 100 150 200
Temperature [°C]
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Sample To[°CI” T [°CP AH [Jg]’ Tw[°CI® AH,[J/g]?
PLLAY _©) 71.3 1.2 177 .2 5@4
(a) PLLA/CNF without ) 73.1 3.4 176.7 30.4
ultrasonification
(b) PLLA/CN F/.PVA.—g-PLLA without o 797 1 0 178.6 )7 8
filtration —‘
(c) PLLA/CNF _©) ©) _©) 177.4 38.1
(d) PLLA/CNF/PVA-g-PLLA _©) 741 0.3 176.9 39.3

a) Determined by DSC. DSC program : heat at 10 °C min-' from 30 "C to 200 °C. The
data were determined in the 1st heating run.

b) Purchased from Musashino Chemical Laboratory (M, : 4.9 X 10%).

c) Not detected.

[7.35@' BEIRIE(ZKY), AHm75“E&%}




Tensile modulus Tensile strength

Elongation at break

Sampl
ample (MPa]” (MPa]” (%]

PLLAY 1016+29 36.2+0.9 15.7+6.5

(a) PLLA/CNF without 731411 19.5+1.1 4.56+0.43
ultrasonification

(b) PLLA/CNF/PVA-g-PLLA 681+80 24.945.3 5.39+3.15
without filtration

(c) PLLA/CNF 575425 29.0+0.4 11.4+0.3

(d) PLLA/CNF/PVA-g-PLLA 771465 38.9+1.0 9.05+1.03

a) Determined by tensile tester with elongation rate 50 mm min-'. Number of

measurement times (n) = 3.

b) Purchased from Musashino Chemical Laboratory (M, : 4.9 x 10%)
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