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(57) ABSTRACT 
The present invention relates to a composition comprising a 
poly-D-lactic acid (PDLA) polymer and a poly-L-lactic acid 
(PLLA) polymer. The present invention also relates to a 
method for the production of a moulded part comprising the 
steps of heating a mould, and Supplying to the mould a com 
position comprising a poly-D-lactic acid (PDLA) polymer 
and a poly-L-lactic acid (PDLA) polymer. The present inven 
tion relates to a composition comprising a poly-D-lactic acid 
(PDLA) polymer and a poly-L-lactic acid (PLLA) polymer 
for use in injection-moulding, thermoforming and/or film 
blowing. The present invention also relates to a composition 
that can be obtained by heating a composition comprising a 
poly-D-lactic acid (PDLA) polymer and a poly-L-lactic acid 
(PDLA) polymer. 
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COMPOUND COMPRISING PLLA AND POLA 

0001. The present invention relates to a compound com 
prising a poly-D-lactic acid (PDLA) polymer and a poly-L- 
lactic acid (PLLA) polymer. The present invention also 
relates to a process for the production of a moulded part, the 
process comprising the steps of heating a mould, and Supply 
ing to the mould a compound comprising a poly-D-lactic acid 
(PDLA) polymer and a poly-L-lactic acid (PDLA) polymer. 
The present invention relates to a compound comprising a 
poly-D-lactic acid (PDLA) polymer and a poly-L-lactic acid 
(PLLA) polymer for use in injection-moulding, thermoform 
ing and/or film blowing. The present invention also relates to 
a compound that can be obtained by heating a compound 
comprising a poly-D-lactic acid (PDLA) polymer and a poly 
L-lactic acid (PDLA) polymer. 
0002 Polylactic acid (PLA) is a collective term used for 
polymers based on lactic acid monomers, the structure of the 
polylactic acid varying from completely amorphous via semi 
crystalline to crystalline, depending on the composition. 
Polylactic acid can be produced from milk products or from 
for example maize. Lactic acid is the monomer of which 
polylactic acid is composed, and this monomer exists in two 
Stereoisomers, viz. L-lactic acid (dextrorotatory lactic acid) 
and D-lactic acid (1eVorotatory lactic acid). So polylactic acid 
contains a certain proportion of L-lactic acid monomers and a 
certain proportion of D-lactic acid monomers. The ratio 
between the L and D lactic acid monomers in polylactic acid 
determines its properties. 
0003. The use of PLA in applications such as film blow 
ing, thermoforming and injection-moulding is increasing on 
account of an increasing preference for renewable resources. 
The use of PLA in such applications however involves a great 
disadvantage, and that is the moderate properties of PLA at 
elevated temperatures. PLA for example has moderate ther 
mal stability. At temperatures above its glass transition tem 
perature (55°C.), PLA loses its stiffness. This expresses itself 
in a low modulus of elasticity above the glass transition tem 
perature, as a result of which long cooling times are necessary 
before products can be ejected in the case of injection-moul 
ding or thermoforming. This results in long cycle times in the 
production of products based on PLA and results in end 
products that readily deform at elevated temperatures. 
0004 PLA also has a moderate melt strength above its 
melting point, which in the case offilm blowing, for example, 
results in an unstable blowing process. Products based on 
PLA moreover have a fairly low heat deflection temperature 
above the glass transition temperature of PLA. 
0005. A method frequently used to solve the aforemen 
tioned problems is controlled crystallisation of PLA, because 
the modulus of elasticity of crystallised PLA is higher than 
that of amorphous PLA. The heat deflection temperature of 
products based on PLA moreover increases above the glass 
transition temperature in accordance with increasing crystal 
linity. Crystallisation of PLA occurs when certain conditions 
are met. In the first place the chemical composition of PLA 
must not hinder crystallisation. Secondly, the PLA must be 
sufficiently heated to effect crystallisation. In practice this 
means a sufficiently long residence time at an elevated tem 
perature. A disadvantage is that, even if these conditions are 
met, crystallisation of PLA tends to proceed very slowly, as a 
result of which it cannot be applied on a commercial scale. 
0006. One object of the present invention is therefore to 
provide a compound comprising a poly-D-lactic acid (PDLA) 

Aug. 21, 2014 

polymer and a poly-L-lactic acid (PLLA) polymer that does 
not involve the aforementioned disadvantages. 
0007. One object of the present invention is to provide a 
compound containing a poly-D-lactic acid (PDLA) polymer 
and a poly-L-lactic acid (PLLA) polymer that has improved 
thermal stability and a higher crystallisation rate. 
0008 Another object of the present invention is to provide 
a solution to the aforementioned disadvantages involved in 
the use of PLA, to ensure that PLA can be used on a commer 
cial scale in applications such as film blowing, thermoform 
ing or injection-moulding. 
0009. The aforementioned objects are accomplished by a 
compound comprising a poly-D-lactic acid (PDLA) polymer 
and a poly-L-lactic acid (PLLA)polymer, the optical purity of 
at least the PDLA or PLLA being at least 95%. The term 
"poly-D-lactic acid (PDLA) polymer is also understood to 
mean a mixture of PDLA molecules having different molecu 
lar weights. The term “poly-L-lactic acid (PLLA) polymer is 
also understood to meana mixture of PLLA molecules having 
different molecular weights. 
(0010. The present inventors have found that if PDLA is at 
least 95% optically pure, a composition based on PLLA is 
obtained and the crystallisation time is shortened relative to 
that of compounds according to the prior art. The present 
inventors have found that the addition of a special nucleating 
agent can increase the crystallisation rate of PLA so that very 
short cooling times can be realised. It was already known 
from the literature that small amounts of talc can have a 
positive effect on the crystallisation rate of PLA, but the 
present inventors have found that stereocomplex PLA is a 
better nucleating agent. Stereocomplex PLA is formed when 
PLLA and PDLA are mixed. It is a special three-dimensional 
ordering of PLLA and PDLA molecules resulting in very 
stable crystals. This is evident from for example a higher 
melting point (230° C. instead of the 180° C. of PLLA and 
PDLA). A small amount of PDLA added to PLLA will result 
in a small amount of stereocomplex PLA that can act as a 
nucleating agent for the rest of the PLA matrix. The inventors 
have found that PDLA with an optical purity of at least 95% 
is a particularly good nucleating agent. 
0011. As mentioned above, PLA is a collective noun used 
for polymers based on lactic acid or lactide. Lactic acid exists 
in two forms that differ in terms of properties only in the 
direction in which polarised light is deflected. Lactide is a 
dimer of lactic acid that occurs in three forms. L-lactide can 
be produced on the basis of L-lactic acid, and D-lactide can be 
produced on the basis of D-lactic acid. A combination of 
L-lactic acid and D-lactic acid results in meso-lactide, which 
has a lower melting point than L-lactide and D-lactide. L-lac 
tide and D-lactide are also referred to as dextrorotatory and 
levorotatory lactide. Synterra(R) as produced by Synbra Tech 
nology by (at Etten-Leur) contains exclusively L-lactide and 
D-lactide. The ratio between L-lactide and D-lactide is called 
optical purity and largely determines the properties of PLA. 
Depending on the optical purity, PLA may be amorphous or 
semi-crystalline. The greater the optical purity, the more 
readily PLA will crystallise. The optical purity is also 
expressed via the D-content, by which is meant the percent 
age of D-lactide in PLA. The PLA that is currently commer 
cially available has a D-content ranging between 0 and 25%. 
When PLA contains more than about 12% D-lactide it can no 
longer crystallise and is amorphous. When the D-content is 
lower than 12%, the PLA is referred to as semi-crystalline. 
PLA that consists exclusively of L-lactide or D-lactide is 
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referred to as dextrorotatory PLLA or levorotatory PDLA, 
respectively. That is optically pure PLA that will very readily 
crystallise. 
0012. The D-content can be determined with a so-called 
R-lactate determination, in which the ratio between L- and 
D-lactic acid is determined with the aid of gas-liquid chro 
matography (GLC) after complete hydrolysis of PLA. 
Another method is to determine the optical rotation of 
polarised light, which can be measured in chloroform using a 
Jasco DIP-140 polarimeter at a wavelength of 589 mm. 
0013 The crystallinity and crystallisation rate of PLA can 
be determined by means of Differential Scanning Calorim 
etry (DSC). In a DSC diagram, amorphous PLA will show 
only a glass transition point, at about 55° C., whereas semi 
crystalline PLA will also show a crystallisation and/or melt 
ing peak. The size of the melting peak will be determined by 
the thermal history of the PLA, and is a measure of the extent 
to which crystallisation has taken place. The position of the 
melting peak is determined by the optical purity: as the optical 
purity of the PLA increases, the peak will shift to a higher 
temperature, until a maximum of about 180°C. is reached for 
PLLA or PDLA 
0014. In addition to the stereocomplex PLA proving to be 
a very efficient nucleating agent for injection-moulding or 
thermoforming, the present inventors have found that stereo 
complex crystals also have a positive effect on the melt 
strength of PLA. This is favourably expressed in a more stable 
blowing process in film blowing, and in higher pressures 
during mixing. 
0015. In one embodiment of the present invention the opti 
cal purity of PDLA is at least 99.5%. The present inventors 
have found that Surprisingly good results in terms of crystal 
lisation rate are obtained at Such an optical purity. 
0016. In one embodiment of the present invention the 
PDLA is present in an amount of at most 10 wt.% relative to 
the weight of the total compound, and preferably at least 1 wt. 
%. The PDLA is preferably present in an amount ranging 
between 4 and 7 wt.%. The present inventors have found that 
too much PDLA results in poorer mechanical properties in 
the end product. An end product with good mechanical prop 
erties was obtained with a compound comprising PDLA in 
the aforementioned amounts. 
0017. In one embodiment of the present invention the 
PLLA is present in an amount ranging between 65 and 85 wt. 
% relative to the total weight of the compound. The optical 
purity of PLLA is preferably at least 95%, more preferably at 
least 99.5%. The present inventors have found that the crys 
tallisation rate is very good at Such an optical purity, leading 
to the aforementioned advantages. 
0018. The present inventors have found that the crystalli 
sation rate of PLA can be positively influenced by using 
optically pure PLA in applications such as injection-mould 
ing and thermoforming. Such PLA is sold for example under 
the brand names Synterra(RPLLA and Synterra(RPDLA. The 
PLLA and PDLA are 99.5% optically pure. Optically pure 
PLA can crystallise faster than PLA of a lower optical purity, 
as a result of which cooling times in these applications can be 
shortened. 

0019. In one embodiment of the present invention the 
composition comprises at least one filler selected from the 
group consisting of chalk, talc, starch, modified starch, flour, 
sawdust, flax, aluminium oxide, magnesium oxide, hydrated 
aluminium silicate, kaolin, the polymers PHA, PHB, PBS, 
PBT and PBAT, Ecoflex or cellulose, or mixtures hereof. 
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Preferably the at least one filler is present in an amount of at 
most 30 wt.% based on the compositions total weight. Par 
ticularly preferable are fillers such as chalk, starch, flour, 
kaolin, Ecoflex or cellulose. 
0020. In one embodiment of the present invention the 
average molecular weight of the PDLA polymers or mixtures 
hereof ranges between 70 and 300 kDa, preferably between 
30 and 150kDa, the molecular weight (Mn) being determined 
with the aid of GPC (Gel Permeation Chromatography), on 
the basis of polystyrene standards. This means that the aver 
age molecular weight of PLLA and PDLA is determined on 
the basis of polystyrene molecules with known average 
molecular weights, because the rate at which the stereocom 
plex PLA is formed increases as the molecular weight of the 
employed PDLA decreases, enabling control of the cooling 
time in injection-moulding or thermoforming. The present 
inventors have found that if the employed PDLA has such an 
average molecular weight, good results are obtained in terms 
of the compositions properties. PDLA with a too low 
molecular weight will result in poorer properties in the end 
product, which is undesirable. 
0021. The present inventors have also found that too much 
PDLA with a too low average molecular weight results in 
poorer mechanical properties in the end product, implying 
that there is an optimum amount of PDLA with an optimum 
average molecular weight. This was found to lie in a combi 
nation of the aforementioned parameters for average molecu 
lar weight and the amount of PDLA. 
0022. In one embodiment of the present invention the 
composition comprises at least one impact modifier or plas 
ticiser in an amount of preferably at most 10 wt.%, preferably 
at most 5 wt %, relative to the compositions total weight. 
0023 The present inventors have found that it is possible 
to use impact modifiers such as Biostrength 150 (Arkema) to 
improve the mechanical properties of end products based on 
PLLA/PDLA compounds. Too much impact modifier will 
however lower the modulus of elasticity, making it more 
difficult to eject products in injection-moulding or thermo 
forming. Such an effect was observed when use was made of 
plasticisers such as dioctyladipate (DOA), which can be used 
to obtain extra control over the crystallisation rate of PLLA/ 
PDLA blends. The present inventors have found that the 
mechanical properties of the compound according to the 
present invention are improved at the aforementioned 
amountS. 

0024. The invention also relates to a method for the pro 
duction of a moulded part comprising the steps of: 

0.025 i. heating a mould: 
0026 ii. Supplying to the mould a compound compris 
ing a poly-D-lactic acid (PDLA) polymer and a poly-L- 
lactic acid (PDLA) polymer, the optical purity of at least 
the PDLA or PLLA being at least 95%; 

0027 iii. forming the moulded part; 
0028 iv. removing the moulded part from the mould. 

0029. The present inventors have found that moulded parts 
(the end products) obtained with this method have a higher 
deflection temperature than moulded parts based on com 
pounds comprising PDLA of a lower optical purity (less than 
95% optically pure). Moulded parts based on PLLA to which 
PDLA has been added and which are processed with a heated 
mould (step i) crystallise so fast that a higher deflection tem 
perature is obtained. These products will not, or virtually not 
deform in the temperature range above the glass transition 
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temperature of PLA and below 100° C., which greatly 
increases the possibilities of using PLA. 
0030. In one embodiment of the present invention the 
mould is in step i heated to a temperature of 90-140° C. 
preferably 100-120°C. The present inventors have found that 
the crystallisation rate of PLA in applications such as injec 
tion-moulding and thermoforming can be further increased 
by using a hot mould. Because PLA, in particular optically 
pure PLA, crystallises faster in a hot mould, a modulus of 
elasticity at which products can be ejected without deforma 
tion is obtained quicker, which is advantageous interms of for 
example the cycle time. 
0031. In one embodiment of the present invention the 
compound Supplied in Step ii is one of the compounds 
described above. 
0032. In one embodiment of the present invention the 
method is carried out within a certain time, called the cycle 
time, said cycle time being at most 150 seconds, preferably at 
most 85 seconds, more preferably at most 65 seconds. The 
cycle time is the time needed to form a product; it is also 
described as the time that passes between the formation of 
two successive products. Because the composition according 
to the present invention has a short crystallisation time, the 
cycle time in the production of a moulded part based on the 
composition is short, which increases the production capacity 
and makes the use of PLA blends commercially attractive. 
0033. The present invention relates to a composition com 
prising a poly-D-lactic acid (PDLA) polymer and a poly-L- 
lactic acid (PLLA) polymer for use in injection-moulding, 
thermoforming and/or film blowing, the optical purity of the 
PDLA and PLLA being at least 95%. It is possible to use PLA 
blends in Such processes thanks to the favourable mechanical 
properties and the high crystallisation rate. 
0034. The present invention relates to a composition that 
can be obtained by heating a compound comprising a poly 
D-lactic acid (PDLA) polymer and a poly-L-lactic acid 
(PLLA) polymer, the optical purity of the PDLA and PLLA 
being at least 95%. The exact structure of this composition 
after heating is not known to the inventors, but the inventors 
have found that this composition involves clear advantages 
over similar compounds according to the prior art. A product 
obtained by heating a compound comprising a poly-D-lactic 
acid (PDLA) polymer and a poly-L-lactic acid (PLLA) poly 
meras described above has a high deflection temperature if 
the compound is heated to above its glass transition tempera 
ture. 
0035. The compound to be heated preferably corresponds 

to the embodiments described above. The compound is pref 
erably obtained by heating the compound to a temperature of 
90-140°C., preferably 100-120° C. 
0036. The present invention will be further explained with 
reference to Some examples. These examples are not intended 
to restrict the invention. The enclosed claims form part of this 
description via this reference. 

EXAMPLES 

0037. The following measuring methods are used in the 
examples: 
0038 HDT-B is determined according to ISO-75 
(HDT=Heat Deflection Temperature). 
0039. The modulus of elasticity, tensile strength and elon 
gation at break are determined according to ISO-527-1 2010. 
0040. The notched Izod impact is determined according to 
ISO-179 and the Charpy impact according to ISO-179 2000. 
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0041. A Berstdorff ZE75A twin screw extruder was used 
as the extruder. 

Example 1 

Prior Art 

0042. From the literature it is known that the addition of a 
nucleating agent to PLA is a way of causing PLA to crystal 
lise faster and to obtain a higher deflection temperature at an 
elevated temperature. In this example IngeoTM (Natureworks) 
was mixed with two nucleating agents (ULTRATALC 609 
and LAK-301) to increase the crystallisation rate. 
0043 Table 1 shows the results that Natureworks obtained 
for compounds HHIM and 3801X. Table 1 shows the ingre 
dients; the amounts of the ingredients are expressed in percent 
by weight (wt.%) relative to the compounds total weight. 
0044 As expected, higher crystallisation rates (HDT-B 
values) were obtained after crystallisation, but the crystalli 
sation rate was still found to be too low, resulting in long cycle 
times (longer than 150 seconds). Because of this, these for 
mulations for injection-moulding or thermoforming are not 
yet suitable for commercial purposes. 

TABLE 1 

Ingeo TM HHIM & 3801X 

Component Property HHIM (wt.%) 38013 (wt.%) 

ngeo TM 3251D 79 

(Natureworks) 
ngeoTM 3001D 71.1 

(Natureworks) 
Plasthall (R) DOA (The HallStar 10 9 
Company) 
ULTRATALC 609 (Specialty 10 9 

Minerals) 
LAK-301 (Takemoto Oil & Fat 1 O.9 
Co.) 
Biostrength (R) 150 (Arkema) 10 
HDT-B (o C.) 110 65 
Modulus of elasticity (MPa) 3500 298O 
Tensile strength (MPa) 26 25.9 
Elongation at break (%) 6.5 8.1 

Zod impact, notched (Jim) O16 144 

Example 2 

0045 Example 2 shows that PDLA with an optical purity 
of 99.5% can be used as a nucleating agent for PLA. As in the 
previous example, higher HDT-B values were obtained after 
crystallisation. In addition, an increase in the tensile strength 
was observed when PDLA with an optical purity of at least 
99.5% was present. In particular in the case of samples 3-6 a 
clear increase in tensile strength and elongation at break was 
observed relative to the compounds of example 1. 
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TABLE 2 
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Ingeo' 6201D & PDLA (*comparative example 

Component Property 1: 2 3 4 5 6 

Ingeo TM 6201 D (Natureworks) 100 90 85 72 85 81 
Synterra (R) PDLA 0710 (Synbra) 5 5 4 4.75 4.5 
DOA (Sigma) 5 10 4 4.7S 4.5 
Ecoflex (BASF) 2O 
Biostrength (R) 150 (Arkema) 5.5 10 
HDT-B ( C.) 54.2 109.2 99.4 83.1 97 60.6 
Modulus of elasticity (MPa) 3452. 3163 2592 2566 2917 2821 
Tensile strength (MPa) 70.8 S6.6 37.1 29.7 42.2 44.3 
Elongation at break (%) 5.9 6.5 18.1 43.0 9.6 33.8 
Charpy impact, unnotched (kJ/m) 17.6 23.8 DNB DNB DNB DNB 
Charpy impact, notched (kJ/m) 6.8 8.7 11.6 33.5 

Example 3 TABLE 3-continued 

0046. The following example shows that PDLA can also PLLA & PDLA 
increase the crystallisation rate in PLLA. As PLLA is opti 
cally pure, the crystallisation rate in combination with PDLA Component Property 1 2 3 
is substantially higher than in the previous example. Better Charpy impact, unnotched (kJ/m) >86.8 60.8 >886 
HDT-B values were obtained after crystallisation. And again Charpy impact, notched (kJ/m) 3.1 2.6 4.6 
better mechanical properties were observed. 

TABLE 3 Example 4 
0047. The following example shows that the cycle time 

PLLA & PDLA during injection-moulding can be reduced by using a mixture 
Component/Property 1 2 3 of PLLA and PDLA according to the present invention. Very 

short cycle times are obtained when extra talc and plasticiser 
Synterra (R) PLLA 1510 (Synbra) 8O are used. The molecular weight of the PDLA largely deter 
R EA 3. SE s s so mines the crystallisation rate, and hence the cycle time. It was 
Synterra (R) PDLA 1010 (Synbra) 5 found to be possible to reduce the cycle time by lowering the 
DOA (Sigma) 5 5 5 molecular weight of the PDLA. Synterra R. PLLA 1098 and 
Talc (Luzenac A10XC) 10 10 10 Synterra(R) PDLA 1098 have an optical purity of less than 
HDT-B (C) . 123 122 123 95%. It was possible to carry out the injection-moulding Modulus of elasticity (MPa) 4144 3875 3453 
Tensile strength (MPa) 48.3 47.8 47.7 process fully automatically on the basis of formulations 3, 4 
Elongation at break (%) 14.0 7.8 9.9 and 5, with a surprisingly short cycle time for these com 

pounds. 

TABLE 4 

Injection-moulding tests (*comparative example) 

Component Property 1 2 3 4 5 6* 7 8 

Synterra (R) PLLA 1010 95 95 8O 8O 8O 100 8O 
(Synbra) 
Synterra (R) PLLA 1098 8O 
Synterra (R) PDLA 0710 5 5 2.5 — 
(Synbra) 
Synterra (R) PDLA 1010 5 2.5 5 5 
(Synbra) 
Synterra (R) PDLA 1098 
DOA (Sigma) 5 5 5 5 
Talc (Luzenac A1OXC) 10 10 10 10 10 
MFR (g 10 min) 2.6 5.8 2.2 4.1 6.8 11.5 6.O 6.5 
Cooling time (s) 65 120 35 40 45 18O 65 50 
Cycle time (s) 85 150 55 60 65 2OO 85 70 

Modulus of elasticity (MPa) 4072 4171 3559 3521 3516 3320 3500 3512 
Tensile strength (MPa) 97.9 90.5 51.1 S1.3 S2.8 87.2 S12 51.5 
Elongation at break (%) 2.8 2.4 9.2 9.4 9.9 2.8 9.5 9.7 

Impact, notched (kJ/m) 4 5 7 7 8 7 7 8 
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Example 5 
0048 Flowerpots were made by means of thermoforming 
using a formulation similar to that in the previous example. It 
was noted that the pressure in the extruder increased during 
the production of the sheet, after PDLA had been added to 
PLLA. This is an indication of improved melt strength. It 
proved to be possible to produce a sheet that is suitable for 
thermoforming using a formulation consisting of 65 parts by 
weight of Synterra(R PLLA 2010, 5 parts by weight of Syn 
terra R. PDLA 1510 and 30 parts by weight of chalk. The 
thermoforming was carried out using both a cold and a hot 
(110° C.) mould. 
0049. The crystallinity and crystallisation rate of PLA can 
be determined by means of Differential Scanning Calorim 
etry (DSC). In a DSC diagram, amorphous PLA will show 
only a glass transition point, at about 55° C., whereas semi 
crystalline PLA will also show a crystallisation and/or melt 
peak. The size of the melt peak (Ax) is a measure of the extent 
to which crystallisation has taken place. The position of the 
melt peak is determined by the optical purity: as the optical 
purity of the PLA increases, this peak shifts towards a higher 
temperature, until a maximum of about 180°C. is reached for 
PLLA or PDLA 
0050. The diagrams in FIG. 1 show the difference in crys 

tallinity between the flowerpots. FIG. 1A shows the results 
obtained with pots made in a cold mould while FIG.1B shows 
those obtained with a hot mould. It is evident that a high 
degree of crystallinity is realised in spite of the short cycle 
times. Also evident is that the effect is greater when the mould 
is heated. The flowerpots were subsequently held in boiling 
water, during which the flowerpot produced in the hot mould 
did not deform. 

1. A composition comprising a poly-D-lactic acid (PDLA) 
polymer and a poly-L-lactic acid (PLLA) polymer, the optical 
purity of at least the PDLA or the PLLA being at least 95%. 

2. A composition according to claim 1, the PDLA being 
present in an amount of at most 10 wt.% relative to the weight 
of the total compound. 

3. A composition according to claim 2, the PDLA being 
present in an amount of between 4 and 7 wt.%. 

4. A composition according to claim 1, the PLLA being 
present in an amount of between 65 and 85 wt.% relative to 
the compounds total weight. 

5. A composition according to claim 1 that also comprises 
at least one filler selected from the group consisting of chalk, 
talc, starch, modified Starch, flour, sawdust, flax, aluminium 
oxide, magnesium oxide, hydrated aluminium silicate, 
kaolin, the polymers PHA, PHB, PBS, PBT and PBAT, Ecof 
lex or cellulose, or mixtures thereof. 

6. A composition according to claim 1, the average molecu 
lar weight of the PDLA polymers or mixtures hereof varying 
from 70 to 300 kDa, the molecular weight (Mn) being deter 
mined with the aid of GPC (Gel Permeation Chromatogra 
phy), using polystyrene standards. 
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7. A composition according to claim 1 that also contains at 
least one impact modifier or plasticizer, in an amount of at 
most 10 wt. relative to the compounds total weight. 

8. A composition according to claim 1, the optical purity of 
the PDLA being at least 95%. 

9. A method for the production of a moulded part compris 
ing the steps of 

i. heating a mould; 
ii. Supplying to the mould a composition comprising a 

poly-D-lactic acid (PDLA) polymer and a poly-L-lactic 
acid (PLLA) polymer, the optical purity of at least the 
PDLA or the PLLA being at least 95%; 

iii. forming the moulded part and 
iv. removing the moulded part from the mould. 
10. A method according to claim 9, wherein the mould in 

step i is heated to a temperature of 90-140°C. 
11. A method according to claim 8, the composition Sup 

plied in step ii being a composition comprising a poly-D- 
lactic acid (PDLA) polymer and a poly-L-lactic acid (PLLA) 
polymer, the optical purity of at least the PDLA or the PLLA 
being at least 95%. 

12. A method according to claim 9 that is carried out within 
a certain time, called the cycle time, said cycle time being at 
most 150 seconds. 

13. A composition comprising a poly-D-lactic acid 
(PDLA) polymer and a poly-L-lactic acid (PLLA) polymer 
for use in injection-moulding, thermoforming and/or film 
blowing, the optical purity of at least the PDLA or the PLLA 
being at least 95%. 

14. A composition obtainable by heating a composition 
comprising a poly-D-lactic acid (PDLA) polymer and a poly 
L-lactic acid (PLLA) polymer, the optical purity of at least the 
PDLA or the PLLA being at least 95%. 

15. A composition according to claim 14 obtainable by 
heating a composition comprising a poly-D-lactic acid 
(PDLA) polymer and a poly-L-lactic acid (PLLA) polymer, 
the optical purity of at least the PDLA or the PLLA being at 
least 95%, the PDLA being present in an amount of at most 10 
wt.% relative to the weight of the total compound. 

16. A composition according to claim 13 obtainable by 
heating a compound comprising a poly-D-lactic acid (PDLA) 
polymeranda poly-L-lactic acid (PLLA)polymer, the optical 
purity of at least the PDLA or the PLLA being at least 95%, 
the PDLA being present in an amount of at most 10 wt.% 
relative to the weight of the total compound to a temperature 
of 90-140° C. 

17. A composition according to claim 5, the at least one 
filler being present in an amount of at most 30 wt.% relative 
to the compounds total weight. 

18. A composition according to claim 8, the optical purity 
of the PDLA being at least 99.5%. 

19. A composition according to claim 8, the optical purity 
of the PLLA being at least 95%. 

20. A composition according to claim 8, the optical purity 
of the PLLA being at least 99.5%. 
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