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Poly Ethylene Terephthalate (PET)

PET is a widely used form of plastics in food packaging industry to make bottles of

v Mineral water
v’ Soft drink

v’ Ketchup

v’ Pickle

v etc.

PET packaging generates waste! Environmental issues related to
v" Release of microplastics

v" Disposal problems

v' Drains blockage

v Flooding
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Recycled Poly Ethylene Terephthalate (rPET)

32.1%

new PET bottles

29.4%

manufacturers of textile fibres

93.6% 27.3%

recycling® manufacturers of industrial films
’
‘ 11.2%
other applications
* PET input into recycling plant after removal of closures and labels 2.5 - 6% PET waste during recyc“ng process

GVM study, commissioned by the Forum PET in the IK Industrievereinigung Kunststoffverpackungen eV (2015) ‘ ’

Market analysis carried out by GVM, the Gesellschaft fiir Verpackungsmarktforschung, for the year 2013
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rPET as material for polyester based coatings

AIM of the project: assess the potential of post consumer PET bottles as a material for polyester
based paint for corrosion protection of steel
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Recycled plastics derived coatings
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rPE, rPET, rPS, rPVC coatings by thermal spray rPET+marble dust coatings by extrusion
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VEC. Lins et al. / Wear (2007) M.E. Cinar et al. / Construction and Building Materials (2018)



rPET as material for polyester based coatings
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» Hexafluoroisopropanol + m-Cresol
e Solvent dissolution S

Liquid licati » N-Methyl-2-pyrrolidon
® d cation
Phase 1 et

> Phenol + Tetrachloroethane

e Shredding
Phase 2B Sintering
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Shredding/milling of PET bottles 5>
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Shredding/milling PET bottles

Parameter Size (um)
D(4,3) 340
Dv(10) 87
Dv(50) 310
Dv(90) 635
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From powder to coatings

v' 260 °C for 5 minutes without pressure
v 0.5 ton applied for 2 minutes
v 5 minutes cool down

v Conditioning at room temperature for 24 hours

Upper pressing plate

Lower pressing plate

>

Upper pressing plate

Lower pressing plate
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WNA ¢
Smme

Heat Flow (mW)

— PET powder
1—— PET coating
'1 .00 T T T T T T T I T T T
0 50 100 150 200 250 300
Time (s)

Glass transition Crystallization Melting temperature Decomposition
Temperature (Ty) Temperature (T;) (Tw) temperature (Ty)

Onset Midpoint T, AH,
Y Y Y Jgh

PET bottle 73.8 78.6 195.0 35.6 233.0 35.7 25.5 454.7
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PET coating 72.8 80.0 209.0 46.8 235.0 44.4 31.7 455.0




Force t
Failure
Location 3 Epoxy
(A)

8) Overlay

Substrate

Thickness Adhesion

Samples Reference
(nm) (MPa)
Polyester ~ 290 4.8 -6.2 [1]
Carboxylated
arboxylatet 500+5  1.7-3.0 2]
polyester resin
Saturated
carboxylated 90.0 £10 4-6.8 [3]
polyester resin
Post-consumer PET 655 >5 This work

[1] Y. Takeshita et al. Prog Org Coat., 2012, 75, 584-589
[2] S. Mirabedini et al., Prog Org Coat., 2013, 76, 1625-1632
[3] M. Puiga et al., Prog Org Coat., 2014, 77, 1309-1315

Neutral Salt Spray Test
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Chemical nature Thickness (um) Time (hours) Rp (Q2:cm?) >0

Polyester powder coating 9010 0- 500 ~ 108 ->10° [1]

] 30+ 2 ~ 1010 >107
Polyester powder coating 24 - 1368 [2]
Polyest der coatin 4523 ~107 107 (3]
ster powder co
Rl £ 168 - 1200
_ 45+ 3 ~10° ->10°

Polyester/epoxy powder coating 168 - 1200 [3]

Polyester resin 30-40 0-720 ~ 107 -»104 [4]

This

Post-consumer PET 65 0-576 ~18-10° - 8-10°
work

[1] M. Puiga et a., Prog. Org. Coat. 2014, 77, 1309-1315
[2] B. V. Jegdic'et al., Corros. Sci. 2011, 53, 2872-2880

[3] R. Mafi et al. Corros. Sci. 2008, 50, 3280-3286

[4] L. Ismail et al. Pigment Resin Technol. 2016, 45, 158-163
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PET based coatings from

recycled bottles!
N
e Shredding ::> Corrosion protection
e Sintering guaranteed!
J

Need of a more feasible
application technique!
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