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Polyhydroxybutyrate (PHB) and polylactic acid (|
blends. Their blends have poor properties. This work aims {
of polymer blend between PRBatitbéd;Airst the addition of
and second the adfliteactive agents. The experiméhpadass
first part invavesynthesiiscopolymer between PHB an
transesterification reaction. The catalyst is titanium butc
characterization is performed by NWR, TieAesult bom NMR
addition of TBT 2.5 ptiveyreltls copolymer content. In the se
polymer blends between PHB and PLA are prepared by
without copolymer adding. Three ratios of PHB: dPldA2(3 &D:
and the copolymer coteptir odire prepared. The results sl
copolymer can induce crystallization of PLA. The addition ¢
viscosity of polymer blends and can make PHB and PLA cc
pctc_jqOrfcO_bbgrgml OmdOami
strength and elongation at break, especially more than 50
third part of this work is the compatibilization by adding re
and mdiinctional epoxide). The reactive agents increase th
decrease the viscosity of PHB. SEM results of the blends
phase size decrease and the interfacial adhesion increas:
than 50 wt% Afbinds added. Reactive agents can improv
and mditinctional epoxide is better than peroxide. DSC rest
agents reduce PLA crystallization ofduvelsagénés can imj
properties of the bl¢tedghsen using the synthesized copolyn
biodegradation test shows the neat PHB sample starts to d
first 30 days of the test. The reduction of weight of the ble
lower when the amount of PLASENéasees show sample



have a lot of bacteria cells. The species of bacteria found
sequencing test are Desulfofustis glycolicus and Desulfatay
confirm marine biodegradation of PHB. dfhbiodeghaatasion
steps, the first step is enzyme degradation and the second ¢
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samples composition (w/w) T3 (°C) T;(°C) Ty (°C)

PLLA/ataPHB-67k>* 100/0 59 139 179
95/5 559 127 179
90/10 0,57 127 178
85/15 1,58 128 178
75/25 -1,57 124 178
50/50 0,54 124 178
0/100 -1 - —

PLLA/ataPHB-16k 95/5 55 116 179
90/10 55 105 180
85/15 51 101 178
75/25 4,52 105 181
50/50 4,49 109 181
0/100 -1 - —

PLLA/ataPHB-5k 95/5 50 108 179
90/10 39 092 175
85/15 29 82 173
75/25 20 80 174
50/50 11 76 171
0/100 -13 - —

PLLA/ataPHB= 95/6 90/10 86/16 76/26 60/50
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PHB (°C) (°C) (J/g- (°C) (°C) (J/g-PLA) (J/e- (%) (%)
(wt'wt) PLA) PHB)
100/0 583 126.6 8.8 151.8 — 11.9 — 33 —
95/05 532 126.5 109 151.2/ — 12.5 — 1.8 -
1554
90/10 474 119.9 21.3 146.3/ 162.1 25.9 2.6 5.5 1.8
154.8
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Formulation DSC parameters

T, 0 T (PO Tw(O e (%)

PLA 60.4 103.0 167.3 5.1
PLA-PEG 26.8 70.0 160.0 18.4
PLA-ATBC 34.6 74.1 161.3 8.1
PHB - - 1742 40.7¢
PLA-PHB 58.1 105.2 167.4 16.4
PLA-PHB-PEG 25.1 64.2 160.2 36.5

PLA-PHB-ATBC 31.8 76.4 160.4 27.0
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(70/30), (b) PHB/PDLLA (50/50), (c) PHB/PDLLA (30/70), (d) PHF
0.2wt% DCP and (e) PHB/PDLLA (70/80D2 (.5 wt% DCP.
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Table 1
Copolyesters obtained from organometallic transesterification of PHB and PBA.

Sample Experimental conditions Yield 'H NMR SEC BC-NMR
Feed Mupea Mppus Reaction type Temp.” Time Pressure TTIP Exp. Therm. M, b lga Lus R
HB/BA amount HB/BA" degrad.”
mol.% kg/mol kg/mol °C h mbar mol.% wt% mol% mol% kg/mol
Copo-BA-1  1/1 20.0 7.0 Solution 150 4 1000 1 91 0.92/1 0 6.1 1.7 43 19 0.07
Copo-BA-2 1/1 8.0 4.0 Bulk 210 2 3 1 79 0.89/1 8 8.7 20 33 14 099
Copo-BA-3 2/1 8.0 4.0 Bulk 175 2 3 1 81 1.89/1 1 85 1.9 21 20 09
Copo-BA-4  2/1 8.0 4.0 Solution 175 4 1000 10 74 1.84/1 6 2.6 1.5 22 19 098

? Reaction temperature.
b Experimental HB/BS molar ratio determined by "H-NMR.
© Percentage of PHB thermal degradation calculated using "H-NMR.

Maurizio TOSinNYe /BR[O T n ENKL N E| NENKJj nlj
I N6k O6 h] E§ 69 Il NkANG K- KPS BREKNEMOOR] Tu
ceJ 6 ©K NGk TPMED 6 &Ko Elock ©e nk | ELij NI KN
ENT h L 31 NOwtho@EMNIo @ RT ENK & n k | Felagier E O
0§ KNS T BT ar ndxmrld MNEIKNT & § @& 1T IRMK NN
SecchgtoK NO T L FNT Nk A OEg 61T NéenNj NI § )R
Knl Ece] OOKNJAENKT NAT ARE| PXJo1 Nr |
I NENKO] K irj BolARNI] TKON JKNeA- LIl SEEAR TLTNAJIT I r
JNT IR@IRT Oéth@kBN 6 | RT1 E N K &idakziEK Nj NIl ANEE
gNj I P2ET ir JerNENKd éExSIhr] | GEGI afEr kénl | BEeKki
ij NJ &I 1 KKer]T NEF T T KNjMarjna di GaoigdiNd TRLn T
F NT Nk A OT nENKI NEgGNRT ENT T i b.5odl E k n
x55adn Nr | ¢ | RI ENKQ/IBtIKObbGERNNEéI\hKIIehKLDHI[
& E1 KNLTNEGEI T KNOI AKNI I nNET NEF T
TN6KThymheeNEENKuhéééKNNrqOThtr
L k N] 6 Dfi (E§BDD Rdsrome@rdysterd N1 nh | KNJ N1

~



2(

j nl (THODNJ OISO K4 NO AR ENKLNE| NkAE| H
| helj

ENKEENKT ALY 1 Methag@®GOaESN Kkl B GET IGHEINIKIR Oh
MatBe NJ AL JT nT NO GehsieStrength cRbissd@ N @ N E
elongation at @rédalk6®™ @ NLPRERE On L J T nT N6 g NEE
Method BI | rViNeB&) BOK BE DK & N pOK INEDRDE N ik ENYK
ENhOKRET ©F ] OT n astethodl 67 B NnKN Oha:3% i kI Q5] 1 «
EKNh N| dygénEendihad@dpBiaEe N 530&%mNE J n e n N
Ent J8BI2%g NT T.nr O
T NRIOH ThiEr] KNI NBHYNKEEI T RnT NOKLAEOG €&

Table 1| Synthetic sea water composition.

Salts Concentration (g/L)
NaCl 22

MgC‘zBHzo 97

Na2804 3.7

CaCl 1

KCI 0.65

NaHCO3 0.20

H3BO3 0.023

After ltalian Decree Law (2003).
T NROEJIWMEE OKT AL FTLIT AT N6 gUNtRoE k & | E §
A16]

Specimen Exposure time Thickness (Lm) Fy (N) ep (%) AFy (%) Aep (%)

(months)
LDPE carrier bags 0 20 73 421

24 20 10.4 466 42 i
MaterBi carrier bags 0 22 47 21

3 22 4.1 208 —-13 —1
18 20 29 42 —38 —80
24 18 16 9 —66 —96

F, = tensile strength at break; ., % = elongation at break; AF, = [(F, . ire /Foorsimen) % 100% ] Ay = [(64 oo v o/8s sime o} % 100%].
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Reactor Total oxygen Net oxygen
consumed (mg/L) consumed (mg/L)

R1 Blank 120.90 -

R2 Blank 10750 -

R3 Blank 131.70 -

R7 MaterBi 242 .40 122.37

R8 MaterBi 376.00 255.97

R9 MaterBi 215.10 95.07

R10 Filter paper 306.30 186.27

R11 Filter paper 27730 15727

R12 Filter paper 35740 23737
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