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1. INTRODUCTION 

Nowadays, similarly to international trends, the packaging industry uses the 

greatest amount of plastic in Hungary. The amount is increasing year by year due to 

the versatility of the polymers used. Their popularity is due to their low density and 

their gas-tightness, and in some cases, their impact resistance. The majority of 

packaging materials are typically polyolefins (polyethylene (PE) and polypropylene 

(PP)) or poly(ethylene terephthalate) (PET), but biopolymer materials (bio-based PE, 

PET and PP, or polylactic acid (PLA), poly(butylene adipate-co-terephthalate) (PBAT), 

polyhydroxyalkanoate (PHA), and starch-based blends) are also becoming more 

widespread. 

Packaging materials have a very short shelf life (sometimes just a few days) due to 

their function, and therefore become waste within a short time. However, this waste is 

valuable—it should not go to landfills and incinerators, so efforts should be made to 

recycle it. According to the European Bioplastics organisation, a European citizen uses 

an average of 198 plastic bags per year. In addition, 50% of products in Europe's shops 

are wrapped in plastic packaging, but polymers are only responsible for 17 wt% of 

total packaging waste, due to their low density. 

There are two methods for collecting plastic packaging waste: one is selective 

collection, the other is the deposit system. In 2018, 42 wt% of plastic packaging waste 

was recycled in Europe, compared to 30 wt% in Hungary. In Europe, 57 wt% of PET 

bottles were recycled, but only 23 wt% in Hungary. 

The recycled, high quality (sorted, washed) shredded or regranulated material can 

even be used to produce a food-grade product of the same quality as the original (e.g. 

PET bottle to bottle). Inferior quality (e.g. mixed colour) recycled raw material can be 

mixed with various additives (colourants, flame retardants, impact modifiers, 

nucleating agents), fillers, reinforcing materials, and engineering use technical 

products can even be produced from them. 

In addition to economic interests and societal expectations, European Union 

directives (e.g. Directive 2018/852) and the National Waste Management Plan also 

regulate the packaging materials that can be used and their recycling rates. A new 

European Union directive came into force on 1 July 2021, covering the ten most 

commonly found single-use plastic products in Europe's seas and coasts. For example, 

single-use plastic cutlery, plates and all products made from oxidatively degradable 

polymers, as well as expanded polystyrene (EPS) cups, food and drink containers, 

were banned. In addition, the directive requires 90% of single-use plastic beverage 

bottles to be collected by 2029. In addition, market research has shown that most 

consumers prefer products that are packaged in renewable biopolymer packaging. 

Environmentally conscious manufacturers are increasingly using biopolymers 

instead of, or in addition to, petroleum-based plastics, and manufacture their products 

from partially or fully recycled raw materials (Figure 1). It is a misconception that 
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biopolymer waste biodegrades spontaneously in the environment. It must be collected 

and treated in the same way. However, selective waste collection is not yet prepared 

for the separate collection of biodegradable polymers, and therefore they may be 

mixed during recycling. The recycling of petroleum-based polymers is already well 

established, and organic recycling of biodegradable polymers (e.g. industrial 

composting) is already possible, but the question arises: what happens to mixtures of 

petroleum-based and biodegradable polymers? How do the mechanical, 

morphological and rheological properties change, and what happens during 

processing? 

 

 

Figure 1 Biopolymer production compared to world plastic production (source: Skoczinski P., Carus M., 

de Guzman D., Käb H., Chinthapalli R., Ravenstijn J., Baltus W., Raschka A.: Bio-based building blocks and 

polymers – Global capacities, production and trends 2020 – 2025. Nova-Institut GmbH, Hürth (2021).) 

 

The aim of my thesis is to identify the most widely used petroleum-based and 

biopolymer packaging materials and to analyse the impact of their blending during 

recycling. My further aim is to investigate the effects of the composition and 

processing parameters of petroleum-based polymer and biodegradable polymer 

blends on blend structure and degradation processes. Another goal is to analyse the 

effect of the morphological structure that forms on physical and mechanical 

properties. In my thesis, I investigate how compatibilisers change the structure of the 

blends and how this affects the mechanical, optical and rheological properties. Finally, 

taking all this into account, my thesis aims to achieve value-added recycling, which 

allows for a higher level of waste management. 
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2. CRITICAL ASSESSMENT OF THE LITERATURE, AIM OF THE PHD 

THESIS 

Literature statistics clearly show that a larger and larger amount of polymers are 

being produced and processed in the world and also in Hungary every year. It can also 

be observed that petroleum and bio-based polymers are also being used to a large 

extent to produce packaging materials, which become waste in a very short time. In 

addition to economic interests and societal expectations, EU directives also regulate 

the packaging materials that can be used and their recycling rates. Environmentally 

conscious manufacturers are increasingly using bio-based polymers instead of or in 

addition to petroleum-based plastics, in addition to manufacturing their products 

from partially or fully recycled raw materials. Nowadays, biopolymer production 

accounts for only 1% of total plastics production. However, Biron predicts that by 2040 

biopolymer production will catch up with and even overtake the production of 

petroleum-based plastics (Figure 2). 

 

 

Figure 2 Forecast of petroleum-based and bio-based plastics production (source: Biron M.: Industrial 

applications of renewable plastics: environmental, technological, and economic advances. William Andrew, 

Oxford (2017).) 

 

The recycling of petroleum-based and biodegradable polymers is also 

technologically feasible, with several methods, including mechanical and chemical 

recycling, and in the case of the latter, also biological recycling. However, the 

population and selective waste collection are not yet prepared to collect them 

separately and they may be mixed in the recycling process. The question arises as to 

what happens when they are processed together, how their mechanical, morphological 

and rheological properties change. 

At present, only a few researchers are working in this area, so there is little useful 

literature. It can be divided into two parts. Some of the publications aimed to improve 

the disadvantageous properties of PLA (e.g. brittle behaviour, low heat resistance), 

mostly by blending it with polyethylene. However, the blends thus prepared are not 

miscible and therefore do not fully achieve the desired effect; the use of additional 

additives is necessary. According to the other "waste" approach, the effect of PLA as a 

P
la

st
ic

s 
p

ro
d

u
ct

io
n

 [m
ill

io
n

 t
o

n
n

e
s]

Total

Petroleum-based

Bio-based



4 

"contaminant" has been investigated only by a few researchers and only in a very 

narrow range of compositions. Based on the statistics, nowadays, it is appropriate to 

study the effect of low levels of biodegradable polymer "contamination" (<5%). 

However, in my opinion, due to the increasing rate of biodegradable polymers, the 

range (20-80%) and the reverse case in the future, i.e. the small petroleum-based plastic 

pollution in biodegradable polymers, should also be studied. 

I believe that every effort should be made to separate the various polymer fractions 

in the waste, but if this fails, we should find a way to process them together. In the vast 

majority of cases, the polymer blends are thermodynamically immiscible, but their 

compatibility can be improved by the addition of various compatibilisers. However, 

from an environmental point of view, the question arises as to how these affect the 

biodegradability of biodegradable polymers in the blend. Therefore, my research aims 

to analyse the biodegradability (compostability) of both incompatible and compatible 

blends. 

Finally, I also aim to investigate the applications of compatibilised and incompatible 

petroleum-based and biodegradable polymer blends. 

Based on the above, I formulated the following goals: 

1. Investigation of the processability of various binary petroleum-based and 

biodegradable polymer blends over a wide range of compositions. Analysis 

of the effect of processing parameters other than those required due to the 

different polymers. 

2. Analysis of the morphological and mechanical properties of different binary 

petroleum-based and biodegradable polymer blends. Exploration of 

potential applications. 

3. Investigation of the biodegradability (compostability) of various binary and 

ternary petroleum-based and biodegradable polymer blends. 

4. In the case of immiscible and non-separable blends, investigation of the effect 

of compatibilisers added to the blends on the phase structure and mechanical 

properties. In addition, the study of the biodegradability of compatibilised 

blends. 

 

Figure 3 shows the structure of the experimental and development part, the division 

of the subsections and the results and theses. 
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Figure 3 Schematic presentation of the structure of the experimental and development part 
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3. MATERIALS USED AND METHODS APPLIED 

During the experiments, I used different petroleum-based and biodegradable 

polymer materials. I used PET (NeoPET 80) recommended for bottle production, PET 

powder with particle size finer than 250 μm, and LDPE (TIPOLEN FA 244-51) 

recommended for film production as petroleum-based components. As a bio-based 

component, I used PLA (Ingeo 7001D) recommended for bottle production and a 

PBAT-based blend recommended for film blowing (Ecovio F23B1). 

The compatibilisers used in the study were ethylene-butyl acrylate-glycidyl 

methacrylate terpolymer (Elvaloy PTW), HDPE grafted with maleic anhydride 

(Fusabond E100) and a chain extender (CESA-extend NCA0025531-ZA) containing an 

epoxy-based styrene-acrylic multifunctional oligomeric reagent. 

In all cases, I prepared dry blends by hand before compounding. The effect of PLA 

in PET bottle waste was investigated between 0 and 50 wt% PLA content, the effect of 

PETpowder in PLA between 0 and 25 wt% PET powder content, while the effect of PBAT 

in LDPE film waste was investigated between 0 and 50 wt% PBAT content, and the 

effect of LDPE in PBAT between 0 and 50 wt% LDPE content. 

In the compatibilised PET/PLA blend, I used 6 pph PTW, 12 pph PTW or 12 pph PTW 

+ 2 pph CESA. For the compatibilised LDPE/PBAT and PBAT/LDPE blends, the effects 

of 5 pph PTW and 5 pph FUSA were analysed. 

After dry blending, the blends containing PET, PLA and PBAT as matrix were dried 

due to their hydrophilic behaviour and the blends with an LDPE matrix were 

conditioned, taking into account industrial recycling. 

Before processing, I conditioned the LDPE-based mixtures for 72 hours in a 

Climacell 111 climate chamber at 23 °C and 50% relative humidity to ensure the 

reproducibility of the tests. 

PET-based blends were dried at 140 °C for 6 hours before processing, PLA-based 

blends at 100 °C for 8 hours, while PBAT-based blends were dried at 70 °C for 6 hours 

in a Faithful WGLL-125 BE hot air drying oven. The CESA-extend chain extender was 

dried in a WGL-45 B hot air drying oven at 80°C for 4 hours before processing. 

The blends with different composition ratios were compounded in a Labtech 

Scientific LTE 26-44 modular twin-screw extruder (screw diameter: 26 mm, 

length/diameter (L/D) ratio: 44). The filaments exiting the extruder die were cooled by 

passing them through a Labtech LW-100/L water cooling bath. Then, the cooled 

filaments were granulated in a Labtech LZ-120/VS strand pelletizer for future testing 

and for the preparation of test specimens (injection moulding, film production). 

After compounding, I prepared test specimens from PET/PLA and PLA/PETpowder 

blends by flat film production, from compatibilised PET/PLA blends by injection 

moulding and flat film production, while from LDPE/PBAT blends, I prepared test 

specimens by film blowing. 

Films were produced from uncompatibilised, and compatibilised PET/PLA and 

PLA/PETpowder compounded blends with a Labtech Scientific LTE 25-30/C single screw 

extruder and a Labtech Scientific LCR 300 flat film production line. 



7 

I produced blown films from dried PBAT/LDPE and conditioned LDPE/PBAT 

compounded blends using a Labtech Scientific LTE 25-30/C single screw extruder and 

a Labtech Scientific LF 400 film blower. 

Injection-moulded dumbbell-shaped tensile specimens were manufactured with an 

Arburg Allrounder 370 S 700-290 injection moulding machine according to the tensile 

test standard MSZ EN ISO 527-2:2012 (type 1A, 4 mm × 10 mm cross-section, 170 mm 

total length) from the compatibilised PET/PLA blends. 

During the drying test, the residual moisture content of the raw materials was 

determined with a Brabender Messtechnik AQUATRAC - 3E mobile moisture meter. 

To determine the particle size distribution of the PET powder, I used a Horiba 

Partica LA-950V2 laser light scattering particle size distribution measuring device. 

Particle size distribution was determined in ethanol suspension. 

The relative viscosities of the different raw materials and blends were determined 

with a computer-controlled PSL Rheotek RPV-1  automatic solution viscosity meter 

equipped with an optical sensor according to ASTM D4603. The solvent was a 

phenol/1,1,2,2-tetrachloroethane mixture in the ratio of 60%:40%. The concentration 

was 0.5 g/dl, and the testing temperature was 30 °C. 

Viscosity curves were determined with an Instron Ceast SR50 capillary rheometer 

according to ISO 11443:2014. 

Tensile tests were done on a Zwick Z005 universal tensile testing machine with an 

AST Mess & Regeltechnik KAP-TC load cell (measuring range 0-5000 N), at room 

temperature (23 °C) and 50% relative humidity. Tensile modulus was calculated 

between 0.05% and 0.25% strain with a crosshead speed of 1 mm/min. Tensile strength, 

stress at break, strain at maximum force and elongation at break were measured at 50 

mm/min for uncompatibilised and compatibilised PET/PLA and PLA/PETpowder blends 

and 200 mm/min for LDPE/PBAT and PBAT/LDPE blends. 

The Charpy impact strength of the compatibilised PET/PLA blends was determined 

with a Ceast Resil Impactor Junior impact tester with a 2 J pendulum. Tests were 

performed on MSZ EN ISO 179-1/1eA type injection moulded specimens (80 mm long, 

4 mm × 10 mm cross-section) with a 2 mm notch. The span was 62 mm, and the 

pendulum lifting angle was 150°. The tests were carried out at room temperature and 

50% relative humidity. 

DSC analysis of the blends with different mass ratios were performed on a TA 

Instruments Q2000 differential scanning calorimeter. The registered curves were 

evaluated with TA Universal Analysis 2000 (TA Instruments, version 4.5A) software. 

Modulated DSC (mDSC) tests were performed on a TA Instruments Q2000 differential 

scanning calorimeter. Tests were performed at a heating rate of 2 °C/min with a single 

heating cycle. The applied temperature modulation was sinusoidal, the applied 

amplitude was ±0.318 °C, and the period was 60 s. The temperature range investigated 

for PET/PLA, and PLA/PETpowder blends were 25-280 °C. The modulated heat flow was 

registered by the instrument during the tests, from which the total, reversible and non-

reversible heat flow were determined. 
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Thermogravimetric analysis (TGA) was performed with a TA Instruments Q500 

automatic sampling device. The registered curves were evaluated with TA Universal 

Analysis 2000 (TA Instruments, version 4.5A) software. 

I measured the optical properties (luminous transmittance and haze) of various 

films made from different blends according to ASTM D1003 using a BYK-Gardner 

haze-gard plus haze meter. 

During the composting process, the surface changes in the PLA/PETpowder films of 

different weight ratios, and the appearance of microcracks, were investigated weekly 

with a Keyence VHX-500 optical microscope. 

The structure of the different blends was investigated with a Jeol JSM 6380LA and 

a Zeiss EVO MA 10 scanning electron microscope. SEM images were taken of the 

cryogenic surfaces (broken in liquid nitrogen) of the injection moulded and the flat 

and blown film specimens. Before the test, the samples were sputter-coated with a 

gold/palladium alloy. The size of the dispersed particles in the SEM images was 

determined with the ImageJ software. 

The structure of the uncompatibilised and compatibilised PET/PLA blends was also 

investigated with a Thermo Scientific DXR3xi Raman microscope. The applied laser 

wavelength was 532 nm, and the objective magnification was 20x. The results were 

evaluated with the Omnic software. 

The biodegradability (degree of disintegration) of films made from different 

uncompatibilised and compatibilised blends was tested under simulated composting 

conditions in a laboratory according to MSZ EN ISO 20200:2016. For composting, I 

used a sealable PP box (reactor) with a 5 mm diameter ventilation hole on both sides. 

The samples were composted in a Climacell 111 climate chamber at 58 °C for a 

maximum of 90 days. The dry matter content of compost according to MSZ EN ISO 

20200:2016 is 45 wt% containing: sawdust (40%), rabbit-feed (30%), ripe compost 

(10%), corn starch (10%), saccharose (5%), cornseed oil (4%) and urea (1%). 55 wt% of 

distilled water must be added to the dry matter content. The compost is mixed, and 

the evaporated water is replenished according to the standard. 
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4. SUMMARY 

Nowadays, manufacturers are increasingly using recycled petroleum-based plastics 

or biopolymers, in line with European Union directives, social expectations and 

marketing considerations. Biodegradable polymer waste does not usually biodegrade 

on its own in the environment. It must be collected and treated in the same way as 

traditional petroleum-based plastics. However, the population and selective waste 

collection are not yet prepared for the separate collection of biodegradable polymer 

waste, therefore it may be mixed with petroleum-based polymer waste during 

recycling. In my dissertation, I investigated the recycling possibilities of blends of 

petroleum-based and biodegradable polymers. 

In the literature review, I first analysed which are the main applications of 

petroleum-based and bio-based polymers. The statistics show that both petroleum-

based and bio-based polymers are used to the greatest extent in the production of 

packaging materials, which become waste in a very short time. After that, I studied the 

recycling possibilities of plastics and the process of mechanical recycling. I also looked 

at the separation options for mixed plastic waste. Furthermore, I investigated 

biodegradation, i.e. composting, as a recycling opportunity for biodegradable 

polymers. 

After that, I analysed the literature on polymer blends in general and the structures 

formed in the blends. I also studied the methods of compatibilising polymer blends. 

In the second part of the literature review, I explored the types of petroleum-based 

and biodegradable polymers that can be mixed in the packaging waste stream. After 

that, I reviewed the literature on PET/PLA, PE/PLA and LDPE/PBAT blends, as these 

petroleum-based and biodegradable polymer blends can mix in the waste stream. 

Furthermore, I summarised which compatibilisers were used by the researchers for 

the above-mentioned blends and how they affected the properties of the blends. 

After the literature review, I concluded that this area is little researched, and 

therefore there is not much literature that I was able to use. Some of these publications 

aim to improve the disadvantageous properties of PLA, but the resulting blends are 

not miscible and therefore do not fully achieve the desired effect, and additional 

additives are required. The other, smaller number of publications took a 'waste' 

approach, investigating the effect of PLA as a 'contaminant', but only in a very narrow 

range of compositions. As a consequence, a number of unanswered questions arose, 

which I aimed to answer in my dissertation. 

In my research, I proceeded along two recycling directions. In the main part of the 

dissertation, I investigated the recyclability of mixed PET and PLA bottle waste. I also 

examined the effect of the appereance of PLA bottles in the PET bottles waste stream 

and the reverse case. The other research direction was to investigate the recyclability 

of LDPE and PBAT bags. 

As a first step in the research, I performed preliminary experiments. I determined 

the drying curves of the PET and PLA used in the experiments at different 

temperatures. Then, I selected the drying temperature and time to be used before 
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processing (injection moulding, compounding). In addition, I investigated the melt 

viscosity of the PET and PLA at the processing temperatures. 

In the second part of the research, I investigated the effect of contaminants in 

PET/PLA and PLA/PETpowder blends. I examined the degradation that occurs during 

different processing methods. I prepared films of the same wall thickness (200-250 μm) 

as the mineral water bottles from the different blends. Then I investigated the 

mechanical properties of the blends on test specimens punched from the flat films. 

After that, I examined the optical properties of the films produced. Finally, I analysed 

the behaviour of PET and PLA in compost and the effect of PET "contaminants" in PLA 

on compostability. 

In the third part of the research, I investigated the possibility of compatibilisation of 

PET/PLA blends. I showed that the addition of a compatibiliser could achieve value-

added recycling and improve mechanical properties. I demonstrated that even with 

the addition of compatibilisers, biodegradation of PLA in industrial compost could be 

achieved. 

In the fourth part of the research, I produced films with a thickness of 20-30 μm and 

a width of 300 mm from the conditioned LPDE/PBAT and dried PBAT/LDPE blends 

with different mass ratios by film blowing. The mechanical properties of the films were 

investigated both perpendicular and parallel to the direction of production. I also 

analysed the optical properties of the films. Furthermore, I investigated the 

biodegradability of the produced films in compost. 

Finally, in the last, fifth part of the research, I made injection moulding and injection 

blow moulding industrial tests to investigate the industrial usability of the 

uncompatibilised and compatibilised blends. I showed that a bottle could be injection 

blow moulded from a PET/PLA blend with a mass ratio of up to 85/15 using the recipe 

I developed. 
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5. THESES 

As a scholarship holder of the Cooperative Doctoral Programme, I summarised my 

research results in five scientific and one technological theses. 

 

Scientific thesis 1 

Using the measurement method I have developed, I showed that non-destructive 

optical measurements can be used to approximate the tensile strength and tensile 

modulus of flat films made from immiscible PET/PLA and PLA/PET powder blends. 

There is an exponential relationship between these mechanical properties and the 

value of transmittance (T1). The reason for this is that the transmittance, tensile 

strength and tensile modulus are determined by the dispersed phase ratio and the size 

of the dispersed particles. 

 MT = A·eB·TR, (T1) 

where MT is the given mechanical property, TR is the transmittance expressed as a 

percentage, and A and B are constants that depend on the properties and proportions 

of the components and the direction of the tensile test. For tensile strength and tensile 

modulus, B is positive if PETpowder is the dispersed phase in the PLA matrix but negative 

if PLA is the dispersed phase in PET. The interpretation range of the correlations is 

TR = 50-90% for PET/PLA blends and TR = 81-92% for PLA/PETpowder blends; for 

200 μm nominal thickness flat films, between 0-50% PLA and 0-10% PETpowder 

composition ratio [1-3]. 

 

Scientific thesis 2 

I showed that PLA-based films with a thickness of 200 μm could be considered 100% 

disintegrated at the end of composting even with up to 10 wt% PETpowder 

"contamination" due to the biodegradation of the PLA phase present in the blends. The 

disintegration process can be divided into two stages based on the changes in the 

structure of the PLA matrix. In the initial stage, detectable biodegradation did not 

occur based on the stability of the glass transition temperature, but significant cold 

crystallisation (from 2% to 40%) occurred. In the second stage, biodegradation 

occurred, as indicated by a decrease in the glass transition temperature, and the 

crystalline fraction further increased. The reason is that the fragmentation of the 

molecular chains, as a result of hydrolysis, results in increased chain mobility. I 

demonstrated that this increase in the crystalline fraction is composition-dependent: 

an increase in the PETpowder fraction inhibits the formation of ordered segments and the 

perfection of the resulting ordered segments, as indicated by the decreasing melting 

temperature [4, 5]. 
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Scientific thesis 3 

I found that the combination of compatibiliser (E-BA-GMA) and chain extender (SA-

GMA) increases the notched Charpy impact strength of PET/PLA blends better than 

the compatibiliser alone. This can be explained by the fact that the combined use of E-

BA-GMA and SA-GMA is more effective in inhibiting crack propagation in PET/PLA 

blends. The epoxy ring in E-BA-GMA and SA-GMA can also react with the carboxyl (-

COOH) and hydroxyl (-OH) end groups of PET and PLA, therefore reactive 

compatibilisation is achieved. I was the first to demonstrate the coupling of the 

molecules with a direct method by measuring the relative viscosity, which 

characterises the average molecular weight [6, 7]. 

 

Scientific thesis 4 

I demonstrated that during composting, the addition of a compatibiliser (E-BA-GMA) 

and an epoxy-based styrene-acrylic multifunctional oligomeric chain extender (SA-

GMA) to immiscible PLA/PET blends affects the disintegration characteristics of the 

blend. In addition to the increase in disintegration time, the molecular chain 

fragmentation of PLA, caused by hydrolysis, is slower during the initial stage of 

disintegration. The reason is that the addition of compatibiliser and chain extender 

leads to the formation of longer chains in the blend and chemical bonds between the 

PLA and PET phases, since the epoxy ring in E-BA-GMA and the chain extender can 

react with both the carboxyl (-COOH) and hydroxyl (-OH) end groups of PET and PLA 

[4, 6]. 

 

Scientific thesis 5 

I showed that PBAT-based biofilms with a thickness of 20-30 μm could be considered 

100% disintegrated at the end of composting, even with up to 10 wt% LDPE 

"contamination", indicating that the biopolymer phase of the blends biodegrades. The 

disintegration time of the samples containing 1-10 wt% of LDPE was the same as the 

disintegration time of the neat biodegradable polymer. The reason is that if the film 

was prepared according to the PBAT processing parameters, LDPE particles of a few 

tens of μm in diameter formed in the blend, showing uniform distribution. These 

particles did not hinder the disintegration of the films, and the bacteria had easy access 

to the biodegradable parts of all blends [8]. 
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Technological thesis 6 

I demonstrated that even with 10 wt% "contaminant", blown films of 20-30 μm 

thickness could be produced from LDPE-based and PBAT-based blends, as with 

10 wt% "contaminant", the longitudinal elongation at break of the films decreased by 

only about 30%, and the transverse elongation at break of the films decreased by 35-

45%. In addition, the longitudinal and transverse tensile strength of the films 

decreased by only about 25-35%. In terms of functional (optical) properties, the haze 

of the films did not change for PBAT/LDPE blends, while it increased slightly (from 

13% to 25%) for LDPE/PBAT blends. Furthermore, I showed that a PET blend 

containing 2 wt% PLA (when the constituents were incompatible) and 15 wt% PLA 

(when the constituents were compatible – 12 pph E-BA-GMA + 2 pph SA-GMA) could 

be used to produce a bottle by injection blow moulding. The reason is that the 

dispersed particle size in immiscible LDPE and PBAT-based and uncompatibilised 

PET/PLA blends increased from a few tenths of microns to a few microns with an 

increasing "contaminant" ratio, whereas the size of the dispersed particles in PET/PLA 

blends decreased from a few microns to a few tenths of microns with the use of a 

compatibiliser. I validated my results by carrying out film blowing and semi-industrial 

bottle production (injection blow moulding) experiments [9-11]. 
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