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ON AND CHARACTERIZATION OF POLY(LACTIC
ULOSE NANOCRYSTALS FROM
ACID

Poly (lactic acid) (PLA) is u bie
eyclic dimer of lactic acd. The Jactide
commercial or ko actc sk

plastic, which ca .
synthesised from two kinds of lactic acid (1A) in this rescarch.
wddition. the preparation of poly (lactic acid)-grafied ecllulove

8 of CNC i PLA

enbancy
(Lhutic scdygeated scies
10:98, 20:80) were charcterired
anshyzer (STA), and X-ray diffraction(XRD)
rafling on CNC sarface.

> Th e dn
i e
i 5

52 ‘* *"“V‘ “ 2 H“(“"": Y f
-‘ "‘,- o -V " =
: L P W= . %l hL

10 International Conference of Modification, Degradation and Stabilization of Polymers
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BIHFARIL T B AT HEE - (D=0 TIE - RBQEGHR - ZoREEETORES
AR (3) 1 73 e g B 2 T A L (L & B KA R ) (4) BT R i B AR B T FH 2 &1 93 T (B) = o -
R (E &Y ] RSB S 1) Br E S SN > IRERE 5 IO g - 6 (ESE
PUR 150 SRR - MHRHRIE RIS TR 8% -

TR & s TP g 5 2 5 " PREPARATION AND CHARACTERIZATION OF
POLY(LACTIC ACID)-GRAFTED CELLULOSE NANOCRYSTALS FROM CELLULOSIC
LACTICACID - (4 LA @A EREEEYI(AN + KRR ME R » S E Rl - #8(L ~ S50 -
L PSR LG - B H TPIUIEP B G N ACEs © (D ERREEAREE HK (QER
RIEKAGAERERY) QFERRIE (A)F&ESRLIL - (I LU B S e gl > s
TREFLEFEESRIE - FIFZOREMERREN OH EAERIEAER - FHEP B R
AL B AR BRI R RN - IR E S YR AT v B PR TR
PN B FORBMER R - IR EAESME RS 7R R IR A M 2 A - JHFF AT
FIZOREE R S R AR - SRR LB AR R E R A8 S B IR R AR
ABARIE A E %L -

AR HER T /SR RN R R AT AR » INEEE ~ BRREth A i
BRRSE  FHRNBIRERIAAT

()= FiE ~ RIS HiT

LU E VR 200 5t S LIt > ) LI

T 7L (Poly(lactic acid), PLA) fy—TEER IR & 47 Y 4= BT MERE H AR A ROAVR B HLBLA
RAFHVEARE ~ VA - BB - PURMESMRE - EHERER T2 M - SiEE
i (1588 mIE 2 2R > PREERREIRY C.S. Ha et al i 28 BB A NI E A £ Y)H8
BN SRR RIS B AR 00 T oG ke - HAeE & at i AR
A EEEZ G Z % (polyethylene glycol, PEG)ZE{LRFT A= il 2 2 LB AL EE )

(Grafted PLA, PLEAYFFE - fEHEERGER A > R L iR B tEPIEGS - BERE

W

Y2 R ERS R TS (glass transition temperature, Tg) 52 /& BE(melting temperature, Tr) &
AR AR - KRR 2 AR - e MRS - EDURIBRERR(K - IRAERETR
PRI LTI ZRNINE - BRI R Y 2 VR E ~ RIS LAY
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w oy > BT R E RS AT EE s URER o X BB EERTSE thRERSS DU M RIZ TR
%1 % (liquid polybutadiene rubber, LPB)AH IR AR 2 )1 > Hb Ry TR AR
BT R AR > TS A B AT DCP(dicumyl peroxide)AyERET T - B
T TEZ LPB B{TERUER - (15 LPB &HsKi(EHTE - o] RAF Al BB AL
BeFpfoh o SR IEIRT R AR Z B - EE R B AR B RE A SEAFAYATS -

6 + T A BEr ) SR

Materials T (?C) T: (50) T+:0°0)
PLA 59.1 113.1 169.6
PLEA10O 46.4 97.1 166.2
PLEA20 42.3 85.2 165.2
PLEA30 37.4 79.6 164.7
PLEA40 354 78.0 163.1
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Materials Tensile strength (Mpa) Tensile modulus (Mpa) Elongation at break (%)

PLA 50.99+1.16 1293 + 96 4.65+1.04
PLEA10 49.29 £ 0.93 1065 £ 57 6.19+1.51
PLEA20 38.63 £ 0.94 88434 9.54 £2.62
PLEA30 27.74 £0.57 686 + 32 10.85+2.93
PLEA40 1442 +0.31 439+18 17.87 £4.97

8 ~ R FLEETE AV DRI RO

30 T T T T T

Weight Loss (%)

0 ' 5 I 1I0 I 1|5 l 20 I 25
Time (days)

Fig. 11. Weight loss for neat PLA and PLEAs in NaHNOs/NaOH buffer
solution (pH 10.7) plotted against time during hydrolytic degradation;
PLA (W), PLEA10 (@), PLEA20 (#), PLEA30 (a), and PLEA40 (V).
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BUREE K HBMEETT > AT IR Z ERT R i B es 9k - H. MARUBAYASHI et al B/ 5¢
A 3~4 (i 2 e « Ak ~ VAL ~ I T AR - 8T A 50 TA)HRUER
W~ FRALE > PRGOS R B R L RR A A 1T R Z 528 © T E T DL Ak (isopropyl) K255
— TR (sec-buty) A THURATE AL poly(L-2-hydroxy-3-methylbutanoic acid) (P(L-iPr))
% sec-butyl side chains, poly(L-2-hydroxy-3-methylpentanoic acid) (P(L-s-Bu)) B A =45

gt o o P(LAPr) 2 &5 S BRI AR TR - ELSPHETIARE Ky 240 °C AHECA B ALY
40 °C- [fii P(L-s-Bu) 2 & ity MR B A W M > HP- A R A 2 LB 451 10~20 °C -
I V- AR E 5 5 B B 0 S AE PR IR AR T (B S B R s A 2 BT B2 P )
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IRIEAR (AN = BRAR) B ok Z 5 73 T TR Ry TR - ELEA (B AR FFHERE - B
RIREEIETT - EEEM R ALY R Z S0 T R FE R > s B
IBERYIN T © pH {E ~ O ~ BREE ~ FHRNRIE - IR ES - T80 EAR
&4 22 (cellulose acetate, CA)FESLZ BRI A FIHY RFRZCE IR TV - INEEZE PR AL
THEABE L A 2RISR AL BR B A HH 2 LI BRI (CA/PLLA beads) » Mfa & 12 A [F] 2
BELBIT LU B & T IR SRS 2 FLMBRIL IO RE R M E R - ST {EFSREE
AIE - BERARROY & R LV R] 3R 2 S 3 TR o e ch AT B (R R BR ML e e A
EEMRZAUIR > BAS A NEE R AR S B8 MROR § R SCR AR R a2
AR SRR AR 2R B LT B2 ek bRt s  BREIA I E RS -
Rt E A Rt -

12 ~ Bk EFH 7Lk SEM IBH 1

First Order
60

A 100/0, 10%

.........

N 100/0, 15%

a (mg/L)

¢ 70/30, 0%

o 70/30, 15%

0 4 8 1 16 2 % 28 2 36 40

Time (hour)
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4. DU R (b R LB R

ZIRFRE AR 2 UK > R HEAFE @ 2R A RIS > RIL
H. Asahara et al B FE IR EHlRER AL EE R IATES TOUH - FER AR =0 S BRI IRAE T
EESUGRRER - FRIA S A S LA E A T DOSEE T (R AR
aAEERETIESEEBAMSER » PR (LR ALEZ(Oxidized PLA, ox-PLA) » #Eff i
TR AL > KM - HLoKOm > P Ry 47 CHR B AR LIS 81 ° (K > BURHFRE ZHIK
MEEARIELE « A ZHFEERGR ox-PLA FRMUE PLA 5 RIELSE 1 el TREE M
SR > F4EE T > ox-PLA B4R H SR EERE » A ICE PLA HIISHAE E AL M .

a) i o) N

81" 47°
c)
Al
\————‘ Qx fLA
\ AI N

[ 14 ~ () REUE PLA SHIEA ” #EfiE e (b)ox-PLA Wil 7 F#

(C)$5H B ox-PLA REZ MR E (d)$8 1 B ox-PLA FI %t

(OEEMEL » KRB ERE SR
LABEZEZ KRR TR AEEE S T2 G2 T oh g pPP

AR REREGGABH - NHEEAHEAEWE - a2 oET IS - K
A ARFEE ~ SRARE M = SRR - [EA1 » TRk E S B R =+
AN RART T R IR B BR 73T Z 6518 R THRE M 2 A kel < 54 & B ATl
KR Z S TR R B FOREERE - m] BRI B HAORPTREZ B e > SEATREE
A AR E - PR AR R R EATR 2T o ARKE 2 ARHY
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J. M. Kenny 20 a8 T/ M A EEGE - TREIG % A, 1sogai s - ZE B 2 B2k - &
BT ARMER] » DL TEMPO (2,2,6,6-Tetramethylpiperidine-1-oxyl radical){E &7
B AR ek b MaEZR A (B R TOC(TEMPO-oxidized cellulose) » FfA7KH LURAT
VSN E ZEH KB ERS: TOCN(TEMPO-oxidized cellulose nanofiber) » #E—
i TOCN &Eamsr TEEM R« RABCHEE) - R (b R - IEhTstat =88
T URERBEM 2 A AEFREEPRETII T RS A T » A ST EE
ool REEN - REGIHMRRE - BT EE - B - (LS RhlER R
BEEHYHEL T

Complete individualization of wood ﬁ?&)ﬂ.’f;:lb
by TEMPO-mediated oxidation -

Mantanming bundle TEMPO-oxidized
slruchve of collidage nanodiber
microfibnds (TOCN)
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Wood tigsue Single fiber

- i
& Comptete nanofibriliation of plant cellulase microdibrils can be

achiev, ¢ TEMPO-mediated ox lation and mechanic @l Gisintegration in water.
eved by TE ec [Sh . 4 | o tograt i
&
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TOCN-reinforced PLLA composite films ‘

23 am PLLA
3 i PEC —
Gealter " |
P = 2
Surtace-nydrophobred
TOCN dispersed in CHC,

) 2014)

dissoived
in CHCIy

Casting dnying
tndvidually nano-dispersed
TOCNIPLLA composite films

Sxfacednydoptuia

TOCN >
= - - s L LAy b)
a " “w " TRV R ¥
F r [ 4 ) _'.(i *j . 2 I
) 9 Y A >
P B s g Rot ~ L "’.' p ¥ :
" . [ il o A ¢ > ~;-
200 nm® {‘A .- R S
LR AR BT e, e

s
N i o rd T ey el

¥ F F N S "i'-»).'. 500:11«?‘!
aw. ¥ ¥¢ oSN NSRS

‘ TEM image of film cross section

I Transparent & flexbie TOCNPLLA composite films aro oblained at TOCN <1% wiw

H TOCN elements are individually nano-dispoersed in tho PLLA matrix

Fupisona ot ol Bomacromolecufes (2013), Comp. Sci Technol. (2013)
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Concept of wood biomass utilization as CNF fi
of a sustalnabla society :

gy 1e a Wosd celidose ber
! |
> ([ 28\
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TEMPC-oxidation
Nanofibrdlation

agal, Borgstrtm, Curr. Opin e
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2 ORI 2 B A AR

HEEMRIEA (B RAVRIRIEE BLEVEE - NI R AE & 5 <0 40 - i
FRE FGEEN B E S o 1 EUEE RS 2@ SR E Rl 2k 2 8 Rk
Hep e RS B A T i KBS Z RIS 7 T8 - IR R e P17
A Z SR I E A SRR - SRS R R ERE - (CHER B
PRIEE - BRILZAN > Hor TN B A S5 (SR 2 M a] USRS R - 1M DAbkES
M Z RO R ASE S o T AORE SR 2R - NEEA SIS - (1
SRIEREZ RN A BN & 7 THEM TP RE T - OIS R B 28 - 8%
B BRI > AR E R BLERIRREA R - HORA O A S (B R
Mo SRR R SEVEGRE - S~ BERAEME AR R RAFRTVEREGES
R R PRSI R IS 0 T oK E SR R AR

T. Nishino et al B 7 EIR (i EAh} > BRIt —fEr AR - A —J7 RS
ZHERRABER AR > EEPRERERE IR - BHE ARyERE BN

B EARAE R AT R - ISR E SR RSB RAERIEE REVEE - 1S > %

I E 2 EAERE SR IR IR G - PRETHENEME - AR ATH - 24
ERESMRA A ERNITORE D - SR TEE T RAEBEERERE  EAR
MERRE A2 2EERE SR HEVERBEER I S8ERE SRS 0 50
% > BEIRN BRSBTS - EMPREMEEEE - (HSESPREEE N
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Thermal conductivity (W / m*K)

b . % .3

0 2 4 6 8
ND content (wt%)
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Mk E DR ~ B4R oM - N. B. Jamaluddin et al b5 B UG T SR 4 2=
(microcrystalline cellulose, MCC)HHEE 75>k & 4 25 (cellulose nanofiber, CNF) » i H 3%
[~ OH EE L ZEERT 28Rt - I HAYRbE I CNF B E ~ S0 A - g4
%2 7 TR HE 2 2ok 484 (acetylated cellulose nanofiber, ACNF) « i 25 FLIE R 2 2 wt% 2
ACNF m[JE R R < A8 &R - H ST 58 R i B A S AL 55 % - HiK
PERGE > EEEEA A 70 CHEE 2 86 ° 5 MY - BIALBES 2 wi% . CNF m#iffR
RS &0ERE - R FLER - CNFIERIDUR &) =& 2 A - HihsaE
(i B AT LRGN 42 % - HF/K MRG58 > BElEEH 70 2= 2 80 ° - 4% I
FT#it - PLAJEFS ACNF 18 &3 B A S REIEEL - 4+ BN AE - e EEME - B

W ES - AJEAR BB EEE /EZ -

Bl 20 ~ DAZ R R B P AL BE e SR B sk et

()AL B e =5 T
LA ok e Bk A e F A A R 2 4R )

R REE R TR R R 2 FER & BB - Y. Teramoto et al it 5E B LA 5
HAEBN AR S 2 (BE - BTt & (1) AR By 877 UK LS R
Fokmie 2 Rfait o (AR QFREGERF R B IR DT E
(WPADs) » TEREE (1) - 3Z BB s 22 5ok i (chitinous nanocrystals) 7B A 7K A
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& - DUESRAY T A EH RS L - phES T EYIAIN Z SREE - LR EE T
AR AR ~ PRI A CAE - DU SEYIETEES: - (e sZEBEE T
PURE RBAEM AV NS - DL TEMPO SRR 2 FoR@iE R TOCN m]fE Ry
AEE AW r T 2 EHEARE - FE AR TOCN iR 2 st - Z BRIk
DL TOCN FsL i~ Sk TIEE » MEREEENRIYIE ~ BRI IE - BLoN » TR INERER
PS8 2 P E B U e

v/ chitinous nanocrystal ink
Y inkjet micropatteming
v cell seeding & culturing
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storing enzyme
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reaction field |ncorporat|ng
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> Processing of enzyme/TOCN ink
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S printer
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(U= b zs
1. FHe-C N BB P AS B 3 B A W T 90 BB s L B L s > g g )
EERAER LG 2 A1 0 Y. Nakayama et al PB4 Heoh 28 A B A=Wy a] Sy fi i

IR EY o B RR = iR B LB (triblock  copolymers) 27 Zb ¥ 5 4 & (thermoplastic
elastomers, TPES)-PLLA-b-P(CL-r-DLLA)-b-PLLA k; PDLA-b-P(CL-r-DLLA)-b-PDLA >
Hrh CL Ae-cAfE(s-caprolactone) ~ DLLA £ DL-H X H5(DL-lactide) ~ PLLA £ L-Z¢
FLE%(poly(L-lactide)) ~ PDLA &y D-Z L. F&(poly(D-lactide)) - b= ik e LA 2 ML
P(CL-r-DLLA)B RS 3 125 (T,) Fy-40~-30 °C > F§#ES PLLA B¢ PDLA JA%5 B 150~170
Cr HEBAMER T EE 2800 % > BnHAERART ZHMHE - Z BRI
PLLA-b-P(CL-r-DLLA)-b-PLLA & PDLA-b-P(CL--DLLA)-b-PDLA #7552 » ke
FEITYINEI TR - SIS Sy 198 °C - BURHEAIIEEG4SS - BALHHE
K AHIsRE S AR -

Thermoplastic Elastomer (TPE) ‘ Soft Segment in This Work ‘
— ~ Hard Segment (A}

(B) l Soft Segment (B)

ABA type Triblock (‘opolymor
A B A

.—-‘ essmnmame
23 = HtEER Y B e

0
o 00
+
07 N0
cL DLLA
HO-R- OHLSn Oct)y

oy /www/ o
AR

LLA n(Oct),
Jﬁ,—} P(CL-+DLLA)-0 ﬁ%o P(CL-+DLLA)}-O %“\/ }
o/m O/m

PLLA-b-P(CL--DLLA)-b-PLLA PDLA-b-P(CL--DLLA)-b-PDLA
[ 24 ~ QH)\FQ#E%T%ZABZ*%MM
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% 1~ BB = HRE R Wt syt ety

T T Tensile Tensile | Elongation
Bk (Oé) o) Modulus | Strength | at Break
(MPa) (MPa) (%)
PLLA 56.3 | 177.6 | 690+20 3312 12
PLLA-b-P(CL-r-DLLA)-b-PLLA -30.2 | 153.5 50.3 13+1 2800+30
PDLA-b-P(CL-r-DLLA)-b-PDLA -29.7 | 153.2 50.5 9+0.4 2500+50
PLLA-b-P(CL-r-DLLA)-b-PLLA
e -31.7 | 198.0 | 32#2 15£0.6 | 1300100
PDLA-b-P(CL-r-DLLA)-b-PDLA

2 AW ET SR Y T BB - 12 FhHE A I e e iag o)

AWl oy fidtiE oy T — T R NHIRVEREE A ZMEL » AR i S R AE th B 2R
FOAEYIRT b BEACGETT - INERIEARTAEACE - TR i s T 242
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FT-IR and AFM Studies
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(10th International Conference of Modification, Degradation and Stabilization of Polymers)

ARAlERTER

MoDeSt2018 Time Table (tentative, 18 June 2018)

Sunday, 2 September
16:00-19:30]
18:00-15:30] Welcome Recepton
Monday, 3 September
08:30-09:00)
02:00-09220) Opening Remarks
PL-1
Kazo Ito
09:20-10:00) The University of Tokyo, Japan
Shde-ring matenais: Molecular design srateqy for SHINAYAKA polymers
(ichijo-Hal)
Charperson Tadahlaa Iwata (2°)
10:00-1020 CoTee Break
Parzliel Oral Sesslon
Sesslon-3 Sesslon-1 Session-2 Session-5
(Ichijo-Hall) (Room-A) {Room-8) (Room-C)
% Hajime Ohtani (J°) Takeahl Shiono (JF) Yoshikun! Teramoto (J°) Hiroshl Uyama (J°)
% Emmanusl Richaud (FR) Stephane Bruzaud (FR) Hyun-Joong Kim (KR) Sudesh Kumar (MY)
oC-3-01 0C-1-01 0C-201 0C-5-01
Sarge Bourbigot Chang-Sik Ha Haruo Nishida Tatsuo Kaneko
_[University of Lille, France Pusan National University, Korea Kyushu Institute of Technology, Japan  [JAIST, Japan
10:20-10:40 onysics and o ughening poly: ack)through | Oxidative polymenzation coating of Solubie polyimide design guided by
Appilcation to the dagradation of reactive biendng bamboo-caliuiose nanofiber and exotic but bio-dedved 3mino ackl
poiyolefins nanocomposhe propenties
oC-3-02 0C-1-02 0C-2-02 oc-502
Tohru Kamo Beata Dudziec Minna Hakkarainen Magdalena Kwlakowska
|AIST, Japan Mickiewicz University, Poland KTH, Sweden West Pomeranian University of
10:40-11:00|EfTect of iron for bromine comp of forme  [Carbon dot modified nanocompesites  [Tachnology, Poland
derveds Tom nemal of P of hybrid epoxy and hydrog Structure 3nd physical propertes of new
prinied circult board biobased furan-ester multibiock
OC-303 OC-103 0C203 OC-503
Aleksandra Sut 1 Putu Mahendra Zhaobin Qiu Yuushou
EAM, Germany L y of utara, Beljing L y of Chemical Hiroshima University, Japan
11:00-11:15 oty How the and wettaoiity prop of |Technology, China Synthesis of
polypropytene / resip 35 biends In | Preparation, crystaiization behavior and [thermopiastic elasiomers from epslion-
controls Its fire Dehavior Mep of [ prop of poymer P and lactde, and ther
nanocomposhies application o PLLA modfication
0C-3-04 OC-1-04 OC-204 0C-5-04
Anthony Chapel Meng-Hang Wu Hoon Kim Seong Hun Kim
Universite oe Touss, Franca National Cheng Kung University, Talwan [Seoul National L y, Koraa yang ty. Korea
11-15-11:30|Polymeric multiiayers for Sexie A research on the chemica modification |improving and n the fuly 0
microelectronics: Effect of of £ P of PETG/sep nature polymes
ageing on matena  |on functional polypropylens D via covalent
and interface properties using slane
0C-3-05 OC-1-05 0C-205 0C-5-05
Kamila Salasineka Virendra Kumar Gupta iazumi Okajima Ken-ichi Kasuya
Central InsTaute for Labour Protection  [Rellance indusiries, India Shizuoka University, Japan Gunma University, Japan
11:30-11:45, Institute, Poland High p y yeiing of FRP with supercrtical fiuds |Difemce In emvironmental degradadlity
The Infuence of 3 novel Intumescent  |and is Diends using reicattm catalyst |petwean microviaty ana
rame retardant for polymer matenas  [=chnology
polyesters
0C-3-06 OC-1-06 0C-2-06 OC-5-05
|alexander Battlg Maxime Lacuve Takeshl Sako Yoshihiro Kikkaws
BAM, Germany PIMM, France Shizuoka University, Japan AIST, Japan
11:45-12200|Hypertranched polymeric flame Influence of thermal ageing on water ycling of poly plastics  |Enzy dagradation of blodagradabie
e mle of ption in EPDM rubbers USINg SUpH fukds poly Confot of Intiation and
1200-13:00 Lunch
14:30-14:40
14:40-15:1 0 e
Chalmersons|
15:10-15:30
Sesslon-3 Sesslon-1 Session-4 Session-5
flonjo-Hall Room-A) {Room5) (Room-C)
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22 Tohru Kamo (JP) Haruyasu Asahara (JP) ‘Takashi Nishino (JP) Tafsuo Kaneko (JP)
" Serge got (FR) Chang-Sik Ha (XR) Minna Hakkaralnen (SE) Magaalena PL)
OC-307 OC-107 OC-507
[Emmanuel Richaud Stephane Bruzaud Hyun-Joong Kim s [Naoko Yoshile
Arts &t Metiers Parsiach, France University of South Brizany, France Seoul National University, Korea The University of Tokyo, Japan
15:30-15:50(Themal stabiity of epoxkiizad inseed  |Slends basaa on polyhyoroxy i am of Seif-heaiing ablity of biobased furan
OF Dased matrices. Tom the alaboration to the recycing Ihmw
OC-308 OC-108 OC402 OC-5-08
Hajime Ohtani Hidekl Yamane Yoshikunl Teramoto Kumar Sudesh
NITech, Japan Kyoto institute of Technology, Japan | Gifu University, Japan Universits Sains Malaysia, Maaysla
15:50-16:10| Thermal decomposltion reaction of Stereocomplexation of the mest-spun  |Life scientific applications utlizing Extraction and purfication of
cured pnenol resin In hydrogen donor  |#ers of segmented PLLA/PDLA blends |%: of nano-celluiose and nand-  [granuies from bactertal ceils by using
scivent studed by pyrolysis-GC-MS and chitin
MALD-MS
0C-3-09 0C-1-09 OC4-03 0C-5-03
Geralaine Rapp A1z621 Malmaltiming Marila Rabyk Takeharu Tsugs
Universite Clermont Auvergne, France  |Shanghal Insttute of Appiled Prysics,  |institule of Macromolecufar Chemistry, | Tokyo Instiute of Technology, Japan
16:10-16:25|IMP3ct of the physical state of China Czech Republic ) of new bactenal poly=sters
; crossiinked polyethytene biend on Preparazion of transparent, high strangth |Mannan conjugates for muktimodal and characterization of their matend
|thermal ageing vuicanized elasiomers of POEARPP )
piends by high energy Imadiation
OC-=10 OC-1-10 OC<40¢ OC-5-10
Rie Yamada Boris Gorellk Li~Jyuan Luo : Ken'ichiro Matsumoto
Tohoku Japan Sclentific Engh 9. isra2! |Chang Gung University, Tawan |Hokkalgo University, Japan
16:25-16:40(Detaction of polymer oxidation Dy ultra-  [Photo-curing of polyokfins. physical Development of injectabie polymenic | New insight Into synthetic mechanism of
weak luminescance method [chemisiry of the process and practical  |drug camiers for giaucoma therapy bactana polyhyaroxyalkanoate for fine
Impiementation [polymer structure controd
OC-311 oC-i-11 OC405 OC-5-11
Chi Hoong Chan Chlen Ho Huang | J1-Won Park _ Min Fey Chak
Kyushu Instise of gy, Japan Tsing Hua L y. Talwan | Seoul National University, Korea INAIST,
16:40-16:55[Supemeated steam (SHS) degr of p PLGAHA bio-composites of Dio-screw | Structura studies of the catalytic domain
[and recycling of poly and |with 2cid groups for for rotate cuff tear of pha synthase from chromobacienum
Its 20er P D of high p 5. USM2
n g FEEINS
0C-3-12 0C-1-12 OC4-06 OC-5-12
Padro E. $anchsz Jiménsz Chuan Yin Kenjiro Yazawa Toahiaki Fukul
University of Alicani2, Span Shinshu University, Japan [Shinshu University, Japan Tokyo Instiute of Technology, Japan
16:55-17:10[Polymer degradation kinatics: emors In  |Fabrication and physical analysis of Use of sk 3s structural material Estabishment of artficlal pathway for
If=tme predictions dus 1 Incomrect silicons modfied polyursthane . Diosynthiesls of poly(3-hydroxyoutyrate-
model 3ssumptions nanofibers co-3-nydroxyhexanoate) from gucose in
Eschesichia coll
17:11;1712'
17:20-16:00) MoDeSt Meting
Tuesday, 4 September
08:30-09.00) Regisiation
PL2
Matnew Celina
03:00-09:40) Sanala National Lavoratores, USA
Polymer - ges %0r SOFption and fransport phenomena
(ichijo-Hat)
Chalmperson| Hidekl Abs (JP)

0%:40-10:10 FouUp Photo + Coffee Braak

1410-1420]

PL-3

Joss Marla Ksnny
14:20-15:00 University of Perugia, italy
9 of lignin nanop for pory P
(ichijo-+al)
Chalrparson| Masam| Kamigalto (JP)
15:00-1520] Cofee Braak
Sarzliel Oral Session
Sesslon-3 Sesslon-1 Session4 Session-5
{ichijo-Hall) (Room-A) (Room-8) (Room-C)
oS Ryoma Kitagaki (JP) Hidek! Yamane (JP) Hirotaka Ejima (2) Naoko Yoshis (JP)
2 Sabine Fuchs (DE) Chieh-Tsung Lo (TW) Yi-Ming Sun (TW) Seong Hun Kim (KR}
OC-3-13 OC-1-13 OC4-07 OC-5-13
Sandrine Therias Taksshi Shiono Kazus Usda Akdo Kamimura
_._[ICCF, France Hiroshima University, Japan Unitka, Japan Yamaguchi University, Japan
15:20-15:40|somtion of fiucrescant probes n aged of High heat resistant bio- of poly into
polymers via copolymerization of norbomens and |polyamide(PA10T) -iis features and | hydroxyesters for chemical recycing of
functiond comonomers appications- = waste polymers
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15:40-16:00 an gracaniity of

U
16:00-1620(Natural phenolic compounds as antl-

16:20-16:35|0esign ﬂmdm

study and In-polymer performance
oC+17
Tralan T. Zaharescu
CA, Romania
16:35-16:50!stanitzation effects of pdm by doped
Inorganic Mier for space and radation
|pmceemgwcasm
16:50-18:30)
18:30-20:30) Gala Dinner (Mefl Kinenkan)
Wednesday, 5 September
[_0&:30-0200] Regeaton
PL4
Akira lsogal
09:00-09:40) The University of Tokyo, Japan
Celluose nanofibers 3s new DI0-Dased nanomaterials -Fundamentals, appicatons, and future challenges-
Chakperson Jean-Luc Gardetts (FR)

; Kobe University, Japan A
10:40-11:00Evocegracable nanoporous Repiication of porous C with fud for
microspheres by RAFT polymertzation  |nanostructures: separation nanofillers feedstock recycling of waste plastics
and UV Imadiation polystyrene/poly(vimyl iconci) biend
[OC-3-19 OC-1-19 OC-208 OC-5-19
Sabine Fuchs Plotr Jankowskl Y1-Ming Sun Alexandros Lamprou
University of Applied Sciences, Gemmany|indusirial Chemistry Research institute, |Yuan Ze University, Taman BASF, China
on the Poland Effects of surface modified nano-siica in [Siodagradable polyester
11:00-1120|gegradation behavior of polypropylens | Urea-formaldehyoe resing and poly[3-hydroxybutyrateysiiica elciaating blodegradation In manne
[formuiations containing different meiamine- formaldenyde resing with nanocomposhies [ water and solil
antioddants under marine condtions  |reduced emission of formakdehyde
OC-3-20 OC-1-20 OC2109 OC520
|James E. Pickstt Hironor Jose Hiroshi Uyama
us Tokyo Instiute of Technology. Japan  [IATA-CSIC, Spain |Os3ka University,
11:20-11:4 qp for |Crystalization of side-chain substituted  [High throughput elecirospinning for the  |Porous monofithic matestals from bio-
aromatic polymers poly(lactc acklls design of functional surfaces, based polymers and their composites
P and bamer
made of biopoiymers
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oC-3-21 OC-1-21 0C-2-10 oC-521
Rul Yang Hidenobu Tansda Anna Marzec Myriha Karina
Tsinghua University, China Kyushu . Japan Lodz University of Technoiogy, Poland  |LIPL, Indonesia
11:40-11:55|The role of Int2rface awring agihg of  [A nowel strategy to function palymer P and oflayersd  |Effect of vanous dnying process and
muitiphase and mulicomponent polymer [surfaces dased on gantie sweling using doudie hydroxides based pigments area of growth medla
matenals its non-saivent reactor on bacteral cetulose
charactenstics
oCc-222 oc-1-22 oC-2-11 oc522
Sanarine Therlas Hikmatun Nimah Adrian Cemnescu Kazuhiro Shikinaka
ICCF, France TS, Indonesia Neaspec Gmoh, Gemany ST,
11:55-12:10|New Insights Into the ar sy of IR4maging and Utilization of non-adibie plant polymers
of chitosan ty(L4aczde) baad for cationic |sp via
dye removal: effact of blend composition [polymers using s-SNOM
and adsomption conditon
OC-2-23 OC-1-23 0Cc-2-12 0C-523
Andrsa Labourtau Relka Nakayama ) Dfrance Kristing
Los Alamos National Laboratory, US  [Kyushu University, Japan RIKEN, Japan Russian Academy of Sciences, Russia
12:10-1225|Coupied aging efMects in nanafiber- |Aggregation states of chiorosulfonated | Design and sy of matenaks
reinforosa siaxane foams polyethylene at Aiconol interface spider dragiine sik based on PLA and polysaccharndes
OC->24 OC-124 OC2-13 OC-522
Maren Eramann Camille Decroix Matsusz Kousuke Tauchiya
EAM, Germany University of Lyon, France Poznan University of Technology. RIKEN, Japan
PE-HD a5 3 polymenc fuel storage tank |I of Polang [s ¥ y of
1225-12:40|masenal: photooxidation, fusl somtion by reactve n [me of different basak filers o amino
|and fong-term storage extrusion e thermal and thermomechanical ack units.
o s
composites
1240-1320) Lunch
1320-1720) Excursion
17:20-1820) Engish Rakugo
18:20-19:20) Japanase Sake Tasting
Thursday, 6 September
0E:30-09.00 Regisiation
Paralizl Oral Session
Sesslon-3 Sesslon-1 Session-4 Session-5
(Ichijo-Hall) (Room-A) (Room-8) (Room-C)
— Keljl Tanaka (JP) Yasuhiro Kohsaka (JP) Takeshl Sako (JP) Tachibana (J2
y Thertas (FR) Plotr PL) Guangzhao Zhang (CN) Myrtha Karina (ID)
OC-325 OC-125 OC4-12 OC525
Bruno Fayolie Asahara u Kotaro Satoh
___|asts et metiers Parstech, France Osaka Universtty, Japan Peking Univershy, China Nagoya Universty, Japan
$:00-5:20Mocsfications of pekk at the meiting of poty acid) degradation of [Renewaia vinyl monomers for novel
and s on oy oxygenazon polyesters via Inframolecular cycilzation [blo-b3sad polymer using precision
properties
oc-2-25 OC-1-26 0C4-13 OC-525
Gaslls Fontalns Fang-Chyou Chiu Hirotaka Letizia Verdolott!
___|Univeristy of Lilie, France Chang Gung Univessity, Tawan | The University of Tokyo, Japan National Research Councs, italy
2:20-9:40improvement of Me flame retardancy of |Miscibie PVDF/PMMA biend- and adnesion properties of D3sed on
polymers using natural products © 3 case |mmvscibie PESA/PEQMA Diend-based p poly g tannins: thema and physicat
study of ignin Nanocompashes properties
oc-=27 OC-127 =73 OC527
Ryoma Kitagakl James P. Lewfckl Marco Zanstll Shigaru Yao
Hokkalgo University, Japan Lawrance Livermore Nationa! University of Torno, italy Fukuoka University,
%40-10:00|Apparent of L Y. USA Electrospinning of yperbranched Physical degradation thaory and navel
polysty (XPS) ana Towards acdditve manufacture of igh  |PMOA poly q method of recycis piastics
XPS around melting point P Y
oc-=28 oc1 28 E==H OC528
Yohel Inagakl Alna Relch Beata Kaczmarek Ikuo
10:00-10:15 2y of poty app via |Nano-FTIR 3s a ool for polymer The biocompatibiity of scaffoids Wth
Intumescent halogen-free flame chemical identification at 200 ms per cross-inkad by degradabie polymers from renawables
retardant technology spectrum speed. : acid
oc-=29 OC-129 B OC523
Thomas Mayer-Gall Shukichl Tanaka Sumant Dwived Stefan
o Textifo g NEC, Japan JAIST, Japan Lodz University of Technology, Poland
10451030 | yorg-west, Novel cellulose-based bioplastics Blopolyimides and thelr transparent-  [Catiutose fiber ranforced
Halogen free flame for textlie g efegance of "Urushi biack |conductive nanohybrids with MO norbamens copolymer composites
[finishing (lwasary lacquerware)”
OC->30 OC-1-30 OC4-17 OC530
Ryoli Soma Anna Vikiorowna Budseva Plerangiola Bracco Talzo Kabe
Sumitomo Chemical, Japan LLC/NIOST, Russia University of Tomno, tay [JASRI, Japan
1030-10:45 4 nign p for F for |Chemically cross-inked UHMWPE In  |Preparation and crystalization behavior
|a0vanced polyoienn stablization of styrena-butadiens rubdess e presence of an unsaturated additive [of curdian propionate fiber
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2. Composites, Nanccomposites, Blonanocomposhes

3. Polymer Degradaton and Stadlity (Including Fire Retardancy, &tc.)
[ 4 Polymes for novative Tachnical and Madical Appilcations

5. Polymers ana Emvironment (Blodegradation, Blo-dased polymers, etc.)
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