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Biodegradation of biologically based polymer PHBV and PLA composites in different media and its influencing factors.
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Chen' (1.State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental
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Abstract: The plastic production of traditional technology not only depends on the continuous development and utilization of
petroleum resources, but also creates unprecedented pressure on the environment. In recent years biobased polymers (polybutyric
acid valerate -PHBY, polylactic acid -PLA) have become an alternative to traditional petroleum based plastics. The research work by
means of burial respirometry test to access biodegradation propensity in different media (soil, compost, river water) of bio-based
packaging polymers such as poly (hydroxybutyrate-co-hydroxyvalerate) (PHBV), poly (lactic acid) (PLA) and their blends and
composites loaded with fillers of organic (lignin), inorganic (montmorillonite named Dellite) nature and chain extenders (Joncryl).
The results showed that 1)When the addition of extenders Joncryl was 5%, the result behaved the significantly inhibit effect on
PHBYV and PLA based composite samples in all media; 2)When the addition of Joncryl was 0.2%, it did not interfere with the
Biodegradation Behavior of the samples; 3)In the mature compost, the biodegradation rate of PLA composites was significantly
lower than that of the mixture of PHBV matrix; 4)Organic lignocellulosic additive (hazelnut shell powder) added to polymer alone or
combined with chain extender Joncryl and non-organic additive (Dellite72T) can promote the compatible connectivity of PLA
polymer; It concluded that new additive has an important effect on the biodegradation process by adding two or three phases in
different media, the study will provide a theoretical basis for the biodegradation effect of the new material.

Keywords: bio-based polymers; different media; multiple added; biodegradation; assessment of propensity
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Fig.2 Chemical Structure for Polylactic acid (PHBV)

1.1.3 %5557 (Joncryl ADR-4368-CS)Joncryl ADR-
4368-CS &M FH T fr i B BHI SR & W 3 B 77,
flE 1027 0 W) BASF S pr 12 52 1 8 R Rk IR,
e gk X an i 3.

?Hﬂl ?':(Hl
-%m—cm}:{(f:—a.t,};—{-tl:—cu,):
coor' 7 COOCH—CH,

0
R

K] 3 Joncryl ADR-4368C fh2zas K
Fig.3 Joncryl ADR-4368C Chemical Structure
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Table 1 Composition of organic, inorganic and hybrid
composites based on PHBV
PR s wmkn FRURI
P 4 ORI N) (Joneryl,J) (D) (LHD)
(PHBV)
(%-wi)  (%-wi) (%o—wt)
(Y%o-wt)

PHBV 100 - - -
PHBV +1J0.2 99.8 - 0.2 -
PHBV + J2 98 - 2 -
PHBV +J5 95 - 5 -
PHBV + LN5 95 5 - -
PHBV + LN10 90 10 - -
PHBV + LN20 80 20 - -
PHBV + LNI10 +J5 85 10 5 -
PHBV + LN20 +J5 75 20 5 -
PHBV + LDH3 97 - - 3
PHBV + D3 97 - - 3
PHBV + D6 94 - - 6
PHBV + D3 +J2 95 - 2 3
PHBV + LNI10 + D3 87 10 - 3
PHBYV + LN20 + D3 77 20 - 3
PHBV + LN10 + D3 +J2 85 10 2 3
PHBV + LN20D3 + J2 75 20 2 3
PHBYV + LNF10” 90 10 - -

VE T EE R Joneryl ADR-4368-CS,LN:A Jii %,D:Dellite 72T,LNF:f# i
FRAEHR )5 D BE AR TR (Yo—wi): L5 T 43 LE.

* 2 PLA EFHUENGRMFIEESHE bR

Table 2 Composition of organic and hybrid composites based

on PLA
BT RILMRPLA) AJ5 £ (Lignin,LN)  HEHK I (Joneryl,))
(%o-wt) (%o-wt) (%o-wt)

PLA 100 - -
PLAJO.2 99.8 - 0.2
PLAIJ5 95 - 5
PLALN10 90 10 -
PLALN20 80 20 -
PLALN10J5 85 10 5
PLALN20J5 75 20 5
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Fig.4 Biodegradation experimental setup (respirometric

apparatus)
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Fig.5 Biodegradation setup for compost tests (for screening

purpose)
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NH4NO;5 10mg, CaCl, 36mg, MgSO,4-7H,0 23mg, and
FeCl-6H,0 0.3mg, pH 7.4+0.2).
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Fig.6 Schematic representation of aqueous medium

biodegradation tests
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Fig.8 (a)Mineralization trend for PHBV/joncryl blends;
(b) PHBV/lignin composites
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Fig.9 (a) Mineralization trend for PLA/joncryl blends;
(b) PLA/lignin composites
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