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1 ¥

AY-L-AE (PLLA) 1%, Tor7rtro—2 R PoBERRER»S SR EN D,
ERNE IR AN D2OB RSP, T/ ~v—BEMr I A VI A 7 AV HT5
METHLZ b, EESNTVWLIRI—FMD1IHOTHLS. SHIZPLLAEK, &EW
B PE R, BRI L Vo EN BN E ALY, KU 2 FLr (PS) R
JxF L7 b7 ZL—1§F (PET) Z2EDORM &S FH RN B BEE LIZERNB o
FTHMETLHL. LU b, PLLATMEEEICHELH Y, PLLABKTHEN T2 Z
ENEEL S, BBICIE, BEAT 2/ = V-ABRIRY =R Fx— b (PC) 72 & o>l fii 8 1 1
NETITAF 7T Ly RTHZETHASATWS Y. PCERATNEET T AF v 7 O
—FET, TV =T VU TIRAF s ZAOHRTHMEEMEICER MBI THY O, o
BWERAMEE OO - BB ER SRS, ERE T - LT - ERER A
BmEDHEMELTIESHNLENATWS

PLLA/PC 7 L ¥ FKIE, BEICa v Pa— 2 0EKRZEICEMLINTEY, Kk, £
NOEOEWN I YA 7NV AT NEB TR, 712 KRG PLLA %5 & PC i’ 45 % 43 5l
FIRT 22 enTEIE, TVEN - DROREHEBEELAIRE 2D, TITABET
iX, PLLA/PC 7 L F{KZx 5, PLLA k45 @ A & @R A 4y BERIL 2 J7 52 B L TRt
BTl BIRSEETFEL LTEASME Y, BASMEHZE HF L I 2L — a3 Uik
LML, DKIEDORRMEE DA =XLICEHLTELLE.
2 ER
2.1 Mk

PLLA =2 =F 7MW X Wl A L7 TERRAMAC®%, 7 mnu kL LATEML, AKX /) —)
iz s, IR LZb02BETFTT 1 HEBESEZHO (S &4 & 8.89ppm, M,
130,000, M, 200,000) ZfEMH L7=.7 v oAk /LL(>99.5%), # &/ —/L(>99.5%), 427 ¥
VAR (2-=mF AT H UBEAX Sn(Oct)2), TAI=U AR ALY TaEFYR
Al(O-iso-Pr)s, ATIP) ¥ X Ok A2 X (1) (SnO) 1L, FueMis TEMFER) L v AL THW,
7 mmR s (399.0%) ICOWTIHHEHATICARKBERL THWE., PC EI=#x Y =7
Vo 7T ITAF v A (BR) KVEALELOE, PLLA RO FIETRE L O %
i L7 (M, 25,000, M, 56,000).

22 ZVV RT7 4 Vv ADER

PLLA/PC/fifi i (50/50/600ppm~5 (wt/wt/wt)) 7 L > K 7 4 /b A%, 58 L 72 PLLA(150mg)

2


http://ja.wikipedia.org/wiki/%E5%90%88%E6%88%90%E6%A8%B9%E8%84%82

& PC (150mg) # 7 m kLA (20ml) HIZH %, =i T 24 KRB L CRE2E MR
L, SHizfiit (3mg) 2% — WS ETERLE. 22 KFEFELEOT7 Ty Fyry—L
FICEE, 1 BEBEBREBRORICEZEGREET CHEFTIcRsEsZLicksTT LY
R7Z 4NV HBFER L., 2007 5% P b FEED TETERLZ.

2.3 B\Sy IR

22 BiCTHER L7 oV 2 HWTESMERZITo7. FRLEZWMEHRY 7 (H
£ 5mm, % 5mg) 27 /LI =17 A s (PNSSCO00E30 Open sample Pan AAmm) HIZH D,
YA =AY LAY E TG/DTAB200 Z AWV THEHA W (100 mL-min™) T, Hik
WEZ 1, 3, 5, 7BXU9°Cmint & L &H, 60~600°C DR EH I TREEITH> 7.
2.4 BoyFRAERY ORER

BRI ORERIL, BO-T A0~ 7T 7EESITERE (Py-GC/IMS) % W
TATo =, BN MEERE (Py) L LT7urryT 47 « ZARME Py-2020D, GC/MS @& & L
TR B He B 4R AT 8L GC/MSQP-5050A, 1 I Lix 7w v 47 « 7 R ERE Ultra ALLOY -5
(N2 0.25mmx30m) #fHL, £ > V=2 Ta  BEFI0 C, Fx IV vr—HRLL
T~YU %7 A (100kPa), A —2 7 v 7 H A& 100 mL-min™, 27V v K% 100/1 & L 7=.
MS DHTIE, £ v ¥ —7 =4 A REZ 280CE L, £ A bFEELTEIEERAY, AX
¥ V@B m/Z=29~500, A F ¥ A X —s3)L 0.5sec TIro7=. Py HiZH > 7% 0.1 mg
EWD, BRAAIEIE 60CHDLHTEDOK TIRE £ THIEBEE 9°Cmin TMAL, F4&LIHE
AR % GCIMS & %2 W Tt Lz,

IMREEBE
3.1 PLLA/PC 7 L v RIED By R B)

Figure 1 |Z PLLA, PC, ¥ X O PLLA/PC (100:0~0:100 (wt/wt)) 7 L v R{KkD TG
2K D FEHEE 9°C minl TOEG MMM 2R3 . BH—pk4 Th 5 PLLA 1%, 270~340C
DIREFRFACTC—BETCOERRBAVZmR L. Ik L PCIX, 400~500°C o iR £ i H T —
BB OB RE¥EEZ R L, BERLE w=0.3 L THLTS. TO%, BInCHL L
A w=0.25 {3 TR L, B RILA 7 D3R S vz, PLLA/PC 7' L v RIRIT,
270~500CDIREHHMMAICIB N T EBOEE AV ZEH 2R L. 2720, #IKIZIE, 270
~400C & 400~500C D &iPH CT» PLLAB XN PC R ICH KT 2 B o5 fif & HEE S
no. PEMEIICEESRNEFEET S b0, Wi 2 BESMITRShT, BITEED
RELNRERBODEEINT. 20X RRELNRBITIX, 7 V2 RIRES O E

3



BOSME 2 1ZMSZ L TH#EIT LT 0 TIERLS, HARKEHA LG TWLZ 2R LT
W5,
[Figure 1]

3.2 PLLA/PC 7V VDB R A& R

By RIS - TRAET DA RY O 5 HT X, Py-GC/MS % H W\ T1T - 7=. Figure 2 12,
60~400°C DIRFEHPH CHEE LKy D MS A7 ML b Z D — 7 miIiciES < My
Frias Rz R4, (RFEFFFMAY 12-13min, 13-14min, 17min 347, & O 22-30min O & — 7
TZFNZEN meso-7 7 F R, L,L-7 7 F K, PCHKkDOpMAERKY, ¥ L O PLLA Hk DB
WAV A~—+PCHROGMAERN TH L. HMEEED LR L EBIZLL-T77F FOk
KN TL, PCHRODMAERYOLENE KT H2HEMN AN, =7 HBEICKESD
SHEAHIFERNS, AR LL-T7 27 F FEEOKT & PC H RO MARY O H 21
RKBER N EEPICHER I N, LrLAERL, 330CLTFTTEx, LL-77F REFEITH
0% 2 €3, PCHROSMAERM PR I N, ZhbofRIE, 7EIE PC~
DRSO BEMNEITL TVWDLEZEEEKRL TS,

[Figure 2]

3.3 PLLA/PC/flifit 7 L > Kk D B4y fiR 26 8

PLLA/PC 7L v RENDLEK D EZ 0B LT A 7 0T 57012, KIEEK CHRES
Ld W PLLA R OBIRMMESRKMEORFTZITo72. THhETHESI N TE 7 PLLA
DOEPRFES MM L L TIE, Sn(Oct)2?, Bt~ 27 x> U7 A8, KBTI =U L 972
ERfEInNTEl. LrLars, Bt~ x>y ubnsKBTALI=0 LT, WTh
H PCIlTxt LCh R A e fftiifEH 4~ L, PLLA @ROMESAME L L TITHEL T
RN EDRIREREINT.. T D DR R SRABEAERIC O W TR THEMICHET 5.
Sn(Oct)2 1%, PLLA OBAlIE LTh e EERINTEY, RN LMEAMEB & LT
L <. EOBRICE VT, 485ppm UL LD E A % T PLLA ff 4 il & L T OBERE 2N 1E
FRMT A5 ERME "I NTWD. TELHMRVAVEOMEB CEHBREDNLEZE LVWD T,
Figure 3 {2 PLLA/PC (50/50 (wt/wt)!Z Sn(Oct)2 Z filiift & L C 600ppm iRM L 7= & & D
TG #h#t Z 73 . PLLA A4 O 43 fif iR 380 % 70~80C & {KiEM >~ 7 L, PC sy @ 4 fif
RER S 72 200CIZ ERIEMIZT 7 h Liznd, MR E L Clipsy ooy fEiRER N 50°C L
EbimRL, w=05~06fETORMMAENEIVAMHE LY, 2BEEIMRICESNEZZ &
NHER S .



[Figure 3]

OO THMEAGIEEOE VW Sn(Oct)e (ZxF LT, M, MEAIEEOREL )7 ATIPIO
EEAAAEETH D SnO0 AW TE DR EZIT > o R % Figure 4 177 . ZORIZEWT,
ATIP % 1.0wt% #9425 &, PLLA B4y @ 53 gl A3 %) 30 CIREMIc > 7 ML, #IZ
PC R4y D4y iR E B ITH 10CHEEMICY 7 F Lz, R E LT 350°CHHir < ih A
(w=0.5) "WARE L 720, PR 2 BeBE gt ~ &Sz,

H 9 = ODOWMY SnO DE, 1.0wt% DIRMIZ K - T, PLLA 45 @ 53 ff R FE 51349
100CiE < HARIBMIZ > 7 b3 5 L AEEIC, PC B4 O 43 i il 3k £ % 50°CARIE Ml Iz
FL7Z. 2B OREEY 7 oS, Sn(Oct)e & [AERIC PLLA sy & PC a5y @ 4y ff iR
B OMBAK 0CHIA< 20, KAMMR 2B MEE L 0, 300°CHE @ ih
w (w=0.5) DSHITE L 7257z

[Figure 4]
3.4 PLLA/PC/filtflt 7 L > Nk D B\4y 18 24 B

PLLA/PC/flt it 7 L o RAKDN & OB iR AR & #R T 5 72912, Py-GCIMS % JH W\ T,
60°C 6 AT EIRE £ T, HIEHEE 9°C-min™ THEL, DI LI-AERY DD 21T -
7-. Figure 5121%, Sn(Oct)2 (600 ppm)Z fil i & L T H W 7= B D 43 fif 2 5l W) O #A AR 43 A %
ALTWVD. 2710CE T LL-7 7 F ROBZMNBRRYIZAER L7228, 290CLL LR EIZE
WT PCHRDGMARD P BIE S, 2R VIRIER2S PC OO NRRAET L Z LB A
Wiz,

[Figure 5]

Figure 4 IZFB W TR T RERAERY 70 2 R 0 iR 228 2 7R” L 72 ATIP (Iwt%) %% Tl,
60~300C DI E I TIT LL-7 7 F FABRAITAERL L7225, 300C % # % 2T
Sn(Oct)e & [AERIC PC HK D fRA KW 7217 T2 <, meso-7 7 F ROAK LR I L.
Z ORI, Figure 4 128 L7z TG #ifR O PLLA %%y @ 0 f i & HEJ & 2 IR E % (300
~350C) TbH, PCHIT DN LEERICEITLTWVWLZEERLTWD.

PLLA B %7 O 47 fift i BE IR 28 & 5 1 {RIR M (250~300°C) (2@ L 7= PLLA/PC/SnO 7 L
> KR Py-GC/IMS Il /& it 5 & 3 A ®) O /0 MLk % Figure 6 (279 . Figure 6 7> 5 B
LrnZp &k 9102, 31I0CE TPCH RO pMARYIT -UIBIN ST, BELL-T7F FOHh
DBIRAIZAER L 7. PCHKRD S MEA Y I, 320C L £ CTHREFFEM 17 38 X O 25min i
RSz, 26 o Ri1%, Figure 4 ® TG Yu 77 A L FIE—%4 5. SnO &
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Sn(Oct)z & OB D NI DWW TIX, WELEBfE T2V, B L RIKOE WD,
PC O3 RIS ER Sn £ CHT T 525G L H —n8 LE Sn il ETHETT L2560
RIGHEDEWZE SIS D EBE 2 LND.

LLEDFERE» S, il & LT SnO ®IRMIZ & - T, 310°CLL T D iR EEHiPH T PLLA @ L,L-
T 7 F REIRWMESDET L, 310CA B X 72 RS T PC R O 3 AR A3 % L T <
LI EPHOLEMNE RS T.

[Figure 6]
B5PLLAIPC 7 LYy FIKDBLGARIZEB T 2 AT OFEEE XL F—

PLLA/PC 7 L v RAKD 53 R OGS OBy J) AT 24T 5 72 012, TGIDTA & Ml TR e % H
ECHEERRRMEEITo7-. HONEREED D, IF Doyle #% Wi X U8 Reich & "Iz kv
G TN D GRS O R T OIEMEL = R L ¥ —(E,) & k7. Figure 7 {2, PLLA, PC,
PLLA/PC (50/50 (wt/wt)), 3 J T8 PLLA/PC/SnO (50/50/1 (wt/wt/wt)) & &7 3R 0.9~0.1 O
HPHCOE,OEZREICH LT ry ML/ EZ/RT. PLLA S PCIEZENLLMN T L
YREINDLHZEIWCEoT, PLLARG D E, A TR T L, —J, PC s @ E, TR MNIZ
VIR THEVWIBBRRNTE ST 2O XKD B kX, PLLA B4y & PC k4 & Aoy iR
ISR W TS OMEERNFET D EEZRLTWVWS. & 52, PLLA/PCIZfEEA
fil i SNO Z WM+ 5 Z 12 k5 T, PLLA B @ 53 fif O E, fiff 110~ 120kJ-mol™ D i T —
EOFEE, DR EENRIBANCEE L. —F, PC A IF 5 iR B8 A RIR NS 95 Kk L
DO, EIRMICT 2o T E EIEHR2 ICET L, &&M (w=0.9) (21X 40 ki-mol™ £ TR
L. ZORRIE, #ize@8Bo MR NMRIER TR Z 0V IZ Uiz, iR EE»N
BERLEZECEDAPTEOEMHOKTEEZLND.

LEDORERNSG, PLLA OfFESMBE L To SnO 1E, PC Ao iZxf L T & KIE Bk CTH 2K
DRI ZMRET D LN Z ERHERN ST,

[Figure 7]
36 PLLAIPCTZ Vv FERDRGMRIEDEIFE Y I 2 V— a VT

PLLAIPC 7 L v RIKDBDIRFIED A N = AL EHET DD, B FIab—v
a VRN AT o7, WE, H—RM T B CHEITT 2 0MRICEMITT 554, lcke
TmE e THREINDIFEHMOKHE J1FE T A —X — %l AEHH T, Ozawa X° Nishida &
DR RNTIE DB L OURBR T v & Lotk WickbvIalb—varyay bEE
L, EEO TCHEMEL AN ry PEHBLT, b —HTHvIal—v
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ary7uy hinbEREFENT A= — n ROMREORISRE (n), LR WVEDE
RLUx=y M (L), BIXOHERT (A) 2ROV TEL. Lnrl, BEOKRS
NEEIN, ZEBTHMTL27 Ly REORE, a5 LOMABEEROF KL ZE
TOMLENDD.

FORS BEAZ S U 7 B R & 7R T D n R Gy ] RS 2 e A7 9 D 1 G B oy iR 2 B R AT LS
WTIE, fE3k, Flynn & Wall iICk - T, —o0 1 ROMBRISHEEA H D W IEMsE LT
TOHAOXPRESINL TS Lnl, #EINERIT 1 RGMEISITOWTO B H
MLY2Z2bDTHLIED, Thid by 2L TRDISITRD 16,

o EA RIS DOHE

d Ea a
- TVV\\I/): A1¢R L p(x,)+ MR 2 p(x)= A6y + A0, Eq. 1
dw

=—Inw (n=1), i(wl’” —1) (n=1)

W)
—%, WMNEAEFIE OB

E AE
B e K i
1 2 0
d(w) (w, /a) (w, /b) Eq. 2
jf(w jf (w,/a) -[f (w, /b) =AG Al
—I?gﬁ%§'4dij(n 1), kwdal”—ﬂ<n¢n
ZZT, R 6, pix), ald, TAERATAEK, AR y—m(r&mﬂ wi ol wo

faé.it,e:%%ﬁﬂf&@,“%ﬁ%ﬁ”&wﬁnrwé.lw

FENEKRSBEISICH LT, 7 A A RII IS U EEEAD 2RI 2. /Eo T,
n MBI E T X NS EITHMEIC DT THRIrESN2TRIER S 720w, T2 % A
SR DR SR e HEHAD & OBEBRIC OV TIE, Simha & Wall Ik > T FRBEBR N

T3 17,

w=(1—a)Ll[1+a(l\l_L,\|)(L_1)} Eq. 3

T, aBLU NIF, MEOUMEE, MIMESKELERY. 62, KERE wi L

eEDEBRITTR RN TESTZILENTE D 1.



L
In{l—(l—w)%}: —%A0+ In{eZAe —(e™ —Le* + L—l)%} Eq. 4

ERICRLE n RDMBEIGE X OT X LIS D— 1z, 7 v RMKDO B iR D

X
N
=

LIS R B SIFENT A= — 525 LIk T, BAMEASRISE XU
BAERIGDODENZEFND Y I a2l —2ar h—TE2ERTHZENTESL. n ROMBKIE
ET U LAGMRIKIGE DMAEDE LT ATRETH L. EEO TGHERELEI LDV

141

2l —va v =T ERBRTL IR, BEBEKICOE I ZMT AL e D,
Figure 8 (2, Eq.1~4 Z#H W T, EEO TGHITCHEEZ v I al—va v LR ER
3. PLLA/PC (50/50 (wt/wt))iX, Figure 7 TR» LN /B L ICET 5 Efliz v
T, PLLA Ry D53 iR 73 1 BEBE D 7 > & b 53 fif (R(L=3)), PC Wiy D3y 4 Bt 7 v
R (R (I=10) ZRETHZ LIS > TEM TG HME 072 EMICHERT S 2 &
MTE. 2L, Bl (w<0.1) OTEHIL, KOFEREOKISTHLTED LE R
bivs.

Ak IZ, PLLA/PC (50/50 (wt/wt)) + Sn(Oct)2 (600ppm)i%, PLLA &4y ® /3 g% 1 B P
D0 REREBMD (n=0), PCHYDSMN 3EWED T v & L0 (R (I=10) ZRET 5
ZLICE-oTHBE TSI ENTE. & 5, PLLA/PC/SnO (50/50/1 (wt/wt/wt)) &, PLLA
Ay D RS 1 BB 0 I A (n=0), PC By Do fiRn 3 Bt 7 v % L5rfig (R
(L=10)) 2IRNETHZLICE->THBT LI ENTE. 2720, WIMER (w=1.0~0.8)
OEETOTEREL, EAEMETH D SnO Y B L THRESZEFWICMESTLSETO
FEMEICKLIbOEEZLND. 22T, OREEMD (n=0) X8 L1, 0 KOMK
SN EIT L, o, T X AR THEKIGNWIT L CEXIRNEEZELZOND. T X
> T, AT Ek, FrE&oFmBHiomEEN KN OIARSMH LT 7 F NRBEEL T <
ORI —0 RERBDEH L ARIND.

Eo@ %y I ab—va UiERHS, PLLA/PC 7 L v RE~Dfif A fil i Sn(Oct)s
B LV SnO ORMIZ, PLLA 5 D 53 ff % 7 X K006 0 IRE &l 8~ & Bk
E2ZLRBNOFMICHIES . Zab oz, PC luonbiEs 22, 20
DIREEITEB O T XL THL Z ERHEEI N,

[Figure 8]

AKIFRETEHEONT RIS, PLLAIPC 7 L v RNK b & Fl fil 5 4s 0 R 0D 2045 i 25 B o
8



BMIFTROEIIICENEIND.

1) PLLA/PC 7' L v RED I, x O RNENENMY L TR Z D50 TIER<, M
HIZEH LS > T, ZEILEZFVRDBL T VX LIIHHBT L ENRENT.

2) PLLA/PC 7 L v R{KIT, o fEflfit s L CSnO # RN+ 52 LT, TG R 7 7 A4 )L 2
BePERY 22 oy fR 22 B I AT L, 310°CLA T ORI TiX, PLLA B4y O8I fE 8 A 25 i
ITL, LL-7 27 F FOHZBEI I NT.

3) A% v Ial—a VIRITOME, TG 72 7 7 4 /L%, PLLA &% @ 0 Kk iE &R/
EBEPCHRDTDOERD T VXL GMREBERET 22 LK THETE D LAk
mIhe.

LEDRERD S, PLLAIPC 7 L > FIRIZ, oM & MR EwRE 22 2 &1

KoT, PCRliar a2+ 52 L7<, PLLARGZETAE /) ~—B LT 2 LNWRETH

D, BIRHWZYI DL/ ~TFTIVTALIUYS AT LAREET LY METHALLEEZLNS.
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NAFSZAMKD T T AF v 7 THDHRY-L-FAF (PLLA) L EXT7 =/ —/L-ABKY
—HRx—hk (PC) DT L ¥ FIEMNS D PLLA 4y O&IRINE /) ~— Lz BHIIZ, fiF
HOMBEOERZEICOWT, BREESH, £, BLXOBIHFEYIalb—va v
e WV CREMNCHENT L7=. PLLA/PC 7' L v RIKD oy figix, o> LAMAICERLH
ST, TEIMEHVRN DL T X LSBT D0, TSR L L TR X Z(IN)
(Sn0) % 1wt% wMT 252 & T, 2 BRBERNRSMETHICBITL, 310CLL T OREER T
%, PLLA Ky ORI ESNETL, LL-7 27 F FOAREIR SN, LizBn- T, fil
BEDOFME L Sy MRIBE # RIS 52 & T, PLLAIPC 7 L > RRIE, IR I LY ¥ A2
VAR MBI TH D E R RSN,

F—U—F:

RUIE, RV I—FREr—hF, TV RN, ELS, ¥I LU H A0
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Kinetic Simulation Analysis of Thermal Degradation of Poly(lactic
acid)/Polycarbonate Blends for Chemical Recycling

*1,3

Haruo NISHIDA, Takashi AWAKIHARA,?> Takayuki TSUKEGI,® and

Yoshihito SHIRAI™!?

" Graduate School of Life Science and Systems Engineering, Kyushu
Institute of Technology (2-4 Hibikino, Wakamatsu-ku, Kitakyushu 808-0196,
Japan)

"2 Faculty of Humanity-Oriented Science and Engineering, Kinki University
£11-6 Kayanomori, lizuka, Fukuoka 820-8555, Japan)

* Eco-Town Collaborative R&D Center for the Environment and Recycling,
Kyushu Institute of Technology (2-4 Hibikino, Wakamatsu-ku, Kitakyushu
808-0196, Japan)

Thermal degradation behavior of poly-L-lactic acid (PLLA)/bisphenol-A
type polycarbonate (PC) blends was investigated to recover cyclic
monomer: L,L-lactide selectively. Effects of catalysts and heating
conditions on the degradation were analyzed by thermogravimetry and
pyrolysis-gas chromatography/mass spectrometry, followed by detailed
kinetic simulation. It was suggested that PLLA and PC ingredients interact
with each other during the degradation process, inducing racemization and
random degradation. When tin(I1) oxide (SnO) 1wt% was used as a catalyst,
the thermogravimetric curve of PLLA/PC blend approximated a two-step
weight loss profile and an ideal selective recovery of L,L-lactide was

achieved at temperatures below 310 °C. Therefore, it was confirmed that

PLLA/PC blend is a selectively chemically recyclable material.

KEY WORDS: Polylactic Acid / Polycarbonate / Blend / Depolymerization /

Chemical Recycling
12



Figure Caption:

Figure 1. TG profiles of PLLA/PC (100:0-0:100 (wt/wt)) blends. Heating rate: 9 °C-min’.

Figure 2. Py-GC/MS spectra and pyrolyzates composition of PLLA/PC (50/50 (wt/wt)) blend in

different temperature ranges.

Figure 3. TG profiles of PLLA/PC (50/50 (wt/wt)) with Sn(Oct), (600 ppm) as a catalyst.

Figure 4. TG profiles of PLLA/PC (50/50 (wt/wt)) with ATIP (1 wt%) and SnO (1 wt%) as

catalysts.

Figure 5. Composition of PLLA/PC (50/50 (wt/wt)) pyrolyzates with Sn(Oct), (600 ppm) as a

catalyst based on Py-GC/MS analysis.

Figure 6. Py-GC/MS spectra and pyrolyzates composition of PLLA/PC/SnO (50/50/1 (wt/wt/wt))

blend in different temperature ranges.

Figure 7. Changes in E, values against temperature on pyrolysis of PLLA, PC, and PLLA/PC/SnO

(50/50/1 (wt/wt/wt)) samples under a N, flow of 100 mL-min™t.
Figure 8. Simulation plots (thick lines) of multi-step degradation behaviors (thin lines) of

PLLA/PC (50/50 (wt/wt)) blends with Sn(Oct), (600 ppm) and SnO (1 wt%). ny: 0"-order weight

loss process, R: random degradation.
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Figure 3
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Figure 4

0.8 PC

(50/50
0.6

s

0.4 1Wi%

0.2

o P S TR T [ TR T N T Y S )
250 300 350 400 450 500 550

Temperature (°C)



Figure 5
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Figure 6
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FigUre 7
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Figure 8
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