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Advanced characterization
of an rPET flow

Nathanael Lortie, Eagle Vizion President




Eagle Vizion: Specialist in hyperspectral technology

Canadian company founded in 2006,
started with the following markets

» MRF & Recyclers

> Removal of PET Bottles with sleeves

In 2012, EV diversified:

»  Conveyor Audit scanner

» SWIR & ALl sorters
»  Flake Sorters (for 50/50 mix)
>

Flake Analyzer



The Flake Analyzer

» The Flake Analyzer in details

T =i
N —{ 7
Analysis width 101 mm e
Resolution 0,5 mm/px . v
ANALYZER
Minimum 0,25 mm
detection size

Throughput (kg/h)  10-50

Sensor SWIR Hyperspectral

Color Sensor RGB Sensor



Flake Analyzer : How it works.

For every flake: Analysis result

NIR Analysis

(Material type)
+

Color Analysis
(Segmentation)

+
Al image analysis
(Visual Aspects)




Flake Analyzer : Identification steps

Technology steps
SWIR Color A.l Final Result

PET

Individual steps and results

Green Green Opaque PET Green Opaque




Flake Analyzer : Identification steps

Where does green and blue start? Each customer & markets has it's own color spec
requirements. The FA can be adjusted for customer requirements on color.

dE9vyeI T

SWIR Color Final Result
I + l + I =
PET Blue Green Opaque PET Bleu Opaque
Visual aspects tailored to

Adaptive part for customer request.

each client




Flake Analyzer : Adaptation to each client

Opaque gray with
opaque colors or with
opaque whites?

Blue or Green?
Opaque or clear?

Dark blue or
light blue?

Multi-layers and milk
bottle liner?

Although having a standard, the categories and results of FA
can be adapted to the needs of the client.




Detection in reflection & transmission

Source Spectrometer
Hyperspectral

SWIR

First derivative
o

/W

Wavelenght (nm)

Hyperspectral detection of material:
Scalable technology :

» Creation of new category based on the
»  Superposition of spectrum arrival of new products
» ldentification of complex materials

v' Coextruded
v’ Multi-layered

> Reflection & Transmission
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Detailed analysis report
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Detailed analysis report
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A non-destructive analysis method

After the oven test

» Ejection of the desired contaminant

» Understanding the origin
» Additional teaching/testing




Clear and precise analysis report

The machine is used to produce laboratory sample quality reports.

Sample
/Flake Analyzer screen \

4

» Grade of the sample (A, B, C, D) + the
material(s) which caused the change
in grade.

Data backup (CSV and Excel reports).

>
.

Other computer

» Storage of test reports Clean Ejected )
» Query SQL database Sample Contaminants
» Statistical tool

\_




Clear and precise analysis report (EXCEL format)

» Generating an EXCEL report

Fichier Accueil Insertion Dessin Mise en page Formules Données Révision Affichage Automatiser Aide |

e

Insérer Supprimer Format

U (13 copier
. <¥ Reproduire la mise en forme

Annule Presse-papiers Cellules
Al v Jx
Al B C D E F G H 1 J - - sl = = ==
8 Count of particles Percentage of particles r PPM History
9 PPM PPM [0, 1.0] [1.0,2.0] A e
10 Product | (Weight) | (Surface) Fine Small ¢ |
1 | [pvc 30 229 0 i
12| [pLa 0 0 0 L
12| |ps 56 78] 0 B
1 | [ep 135 710 0 g s
1B PE 2 11 0 4 7 0 & 0,10 [1.0,30]  [3.0,50] 50,41
16 | |pETG 1619 1619 0 932 558 128 GNORED
17 | |pc 20 45 0 0 8 37 e Fcl010)  ®smal(10.0]
w5 | [Blak 3 m 0 o T I 10 10]rored #[10,30) #[30,50] < 150,11 = e [3.0,50]  Large (50, ]
19 Silicone 1 1 0 1 0] 0] PPM per particle size Percentage of surfaces PPM without Ignored Percentage of PPM without Ignored
20 PMMA 4 4 0 4 0] 0] g G s (e
21 | [PETUnknown| 2732 2732 2 1290) 974 268] s s |
22 | |Unknown 5 5 0 5 0| 0 4 s
22 | |Rubber 0 0 0 0 0 0 i 3]
24 | |Metal 45 45 0 28 5 12 2 2
25 | |Glass (<l s > 0 5 0 0 Py R R— 1 nr——
26 Woed 15 13 0 8 4 0 W 0,101 110,30 13.0,5.0 150,41 10.10) 11.0,3.0) 13.0,5.0) 150, +]
27 PA 0 0 0 0] 0] 0] IGNORED IGNORED
25 | |pETPP 160] 160 0 73 61 27] i aFC(010]  wsml[10,30] S
29 PETPS ol ol 0 o o o W0, 101 gnored  W[L0,30] W[30,501 »[50,+] » Medium [3.0, 5.0] = Large [5.0, +] ®[0,10]nored W[10,30] (30,501 »[50,4] ®[0,10]lgnored =[10,30] =[30,50] «[50,1]
30 | [PETPVC 1 1 0 1 0 0 .
a1 PETPE 57 27 0 e " e} Images of last particles detected
32 | |pom 0 0 0 0 0 0
3 | [PUR 0 0 0 0 0 0
34 | [aBs 19 19 0 0 0 19
35 | |pc-aBs 0 0 0 0| 0| 0
36 | [mxDs 225 512 0 54 243 215
37 | |WhiteOpagud 803 803 0 77 277 449
35 | |ColorOpaquel 132 132 0 39 63 30
29 | [pFrciear 941386 941386 25 #7384 205337 6RBRA

> = Osummary Brvc Brea Ges Brer Bre Srerc Bprc BBlack Ssiicone & PMMA O PETUnknown 3 Unknown £ Rubber & Metl




Clear and precise analysis report(CSV format )

» Generation of a CSV report (by sample and overall).

H ©- s
K2556 &2 Fe
| 4 | B & | O | E | F | & | H | 0| 4
3 2826 | YOOOT740 WeightedF EagleWizio T & 34 g o] 384 3
1 g2y | WOOOTT40  Total EagleWizio 12 2 7 20 1 203 L
1 z5zs | YOOOT740 Ok EagleWizio 12 2 T 20 1 203 L
1 2523 | YOOOT740  Ignored  EagleWizio 0 o o a o 0 (
1 2530 | YOOOT740 Range1 EagleWizio 0 o o a o 0 (
1283 | YOOOT740 Range 1PF EagleVizio 0 o o a o 0 (
- 2 253z | YOOOT740 RangeZ EagleWizio 3 1 4 17 1 173 i
B S~ : + 2533 | YOOOT740 Range 2P EagleVizio H 1 z 24 z 17 ‘
X0 . £ d ? 2534 | Y0OOTT40  Range 3 Eaglebizio 3 o o 3 o 24 f
3 7635 | YOOO1740 Range 3P EagleVizio 51 o o il o 137 3t
A | B L ¢ | o | E | F | 6 | W | s K L | M | N | 0O | ® | a 7 263 | ¥OOO1740 Ranged Eaglebizio 0 1 3 il 1] 4 H
1 Load Min 0.003 Max 19.893 Average 9.914 3 253?: ¥0001740 Range 4P EagleWizio 0 16 45 a u} B0 3
2| Dpata User pve LA s P PE PETG pC Black  Silicone PMMA  PETUnknov Unknown Rubber  Metal Glass 53
3| counts Eaglevizion 1944 ° 665 6029 92 13768 381 364 s 36 23234 39 0 382 52 2539 | 2023-09-19 16-13-25
4| pem Eaglevizion 229 ° 7 710 1 1619 as 42 1 4 32 s 0 45 5 40| Load i ooos Man 0563 Ausrage  5.440
5 | WeightedPPM EagleVizion 30 o 56 135 2 1618 20 43 1 4 2732 5 o 45 6| T | »
6 Total Eaglevizion =2 o & 4 4 769 2 = L > 1092 7 o == 4 r§::12_ quol‘oemz CD:.::ts Ea;:i"wzwo vacss pLgos P [ pF1‘13? e 44 pEL%u pcso'
7 ok EagleVizion 33 ° 1 204 4 763 3 11 1 s 1085 7 ) 15 4 < |
8| ignored EagleVizion o 9l o o 3l o o 3l o o e o ol o o 1 2642 | YOOOT742 PPM  Eagle\izio T2 21 1) 120 s 432 B
5| Range 1 | Faglovision o o o o d o o d o o . o o o o 3 2544 | YDOOTT4Z Weightedk Eagleblizio 3 21 i 23 1 433 2
10| Range 1PPM  Eaglevizion 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 2545 | YOOOT742  Total  EagleWizio 13 3 1] 45 3 212 )
lf Range 2 EagleVizion 10 o E 147 3 676 0 7 1 5 910 7 o 13 4 7 2546 | YOOOT742 ok EagleWizic 13 3 1) 46 3 212
12| Range 2PPM  EagleVizion 9 0 12 239 a 932 0 14 1 a 1290 5 0 28 6 1 2547 | YDOOT742  Ignored  EagleVizio 0 1} 1} 1} o 0 (
13| Range3 EagleVizion 17 0 4 47 1 8 1 3 o ) 147 o ) 1 0 1 2543 | YOOOT742  Rangel EagleWizio 0 i i ] i 0 (
14| Range3PPM  EagleVizion 99 0 25 318 7 558 i 17 0 0 974 o 0 5 0 1 2543 | YOOOT742 Range 1FF EagleWizio 0 0 0 0 0 0 (
15| Ranges  Eaglevizion s 0 2 10 o o 2 1 0 0 23 0 0 1 0 2 2550 | YOOOT742  Fange2 EagleVizio H 2 0 35 5 13 :
16| RangeaPPM  EagleVizion 121 ° 2 153 ° 128 37 12 [} [ 68 [} [ 12 0 5 2551 | YOOOTT4Z RangeZP Eaglevizio ] 3 a B < 5 :
1] % 662 | YOOOTT4Z  Range3 EagleVizio 3 i i 1l i 1 :
3 2863 | YOOOTT42 Range 3P EagleWizio 33 o o &7 o 135 T
3 554 | YDOOT742 Ranged EagleVizio 2 1 o a o 2 :
7 2586 | YOOOTTGZ Range 4 P Eaglelizio 32 16 a a [u} 32 4
2556
2667 | 2023-03-19 16-23-35
2553 | Load Mir 0.003 Max 22,333 Average 9.838
2654 | File Data Uszer PYC PLA PS PP FE PETG PC
7 2580 | ¥OOOT742  Courks  EagleWizio 535 96 1) 753 a 4343 39
681 | YOOOTT42 PPM  Eagle\izio 56 o 1) T3 a 455 &
3 2662 | YOOOTT42 WeightedF EagleWizio T o 1) L] a 455 L
H 258{ YOOO1742  Total EagleWizio il 3 o 35 o 234 !
3 2564 | YOOOTT42 Ok EagleWizio il 3 1) 35 o] 234 !
1 2RRE NAN174! lammred  Eanleiizi il i i n n il i

data ®




Clear and precise analysis report (SQL base)

>

Eagle Vizion - Color + Flake Analyzer 20233 [4

00.23]

Internal machine database usable by the customer

y Identification EAGLE iiif‘ii,
Server IP 127.0.0.1 D admin Machine name fa
Status
Database ev Password B B Run
Table . Internal com
Create tables weightedppm ~ Display table Hide table . External com
. Valves
id Date User Batch Name FileName Recipe Prod Grade Contamina ”| [ll Calibration
362 9/6/2023 3:01 PM EagleVizion EV PET... Y000171... EV PET... A . MCR
361 9/6/2023 2:30 PM EagleVizion EV PET... |Y000172... |EV PET... A
360 9/6/2023 1:23 PM___ EagleVizion EV PET... |Y000172... |[EV PET... A M Emerg. stop
339 9/6/2023 11:48 AM | EagleVizion EV PET... |Y000172... EV PET... A . Light
338 9/6/2023 9:41 AM EagleVizion EV PET... Y000172... EV PET... A . Pressare
337 9/6/2023 9:11 AM EagleVizion EV PET... |YO00172... |EV PET... A
356 9/5/2023 4:44 PM EagleVizion EV PET... Y000172... |EV PET... A W s
355 9/5/2023 4:11 PM EagleVizion EV PET... | Y000172... |EV PET... A Antistatic
354 9/5/2023 3:33 PM EaaleVizion EV PET... Y000172... |EV PET... A B Roler
353 9/5/2023 3:05 PM EagleVizion EV PET.. Y000170... EV PET... A
352 9/5/2023 2:50 PM EagleVizion EV PET... |Y000170... |EV PET... A
351 9/1/2023 4:23 PM EagleVizion EV PET... |Y000172... |EV PET... A
350 9/1/2023 3:50 PM EagleVizion EV PET... Y000170... EV PET... A
345 9/1/2023 3:29 PM EagleVizion EV PET... Y000170... EV PET... A
348 9/1/2023 3:08 PM EagleVizion EV PET... |Y000170... |EV PET... A
347 9/1/2023 2:46 PM EagleVizion EV PET... |[Y000171... |EV PET... A
346 9/1/2023 2:18 PM EagleVizion EV PET... 'Y000171... |EV PET... A
345 9/1/2023 1:44 PM EagleVizion EV PET... Y000172... |EV PET... A
344 9/1/2023 11:49 AM _ EagleVizion EV PET... Y000172... |EV PET... A
343 9/1/2023 11:17 AM  EagleVizion EV PET... Y000170... |EV PET... A Q) A ‘))
342 9/1/2023 9:20 AM EagleVizion EV PET.. |[Y000170... |EV PET... A "
341 8/31/2023 4:50 PM  EagleVizion EV PET... |Y000170... |EV PET... A
340 8/31/2023 4:23 PM__ EagleVizion EV PET... |Y000172... |EV PET... A . Grade A
339 8/31/2023 11:13 AM  EagleVizion EV PET... |Y000170... |EV PET... A
338 8/31/2023 10:42 AM | EagleVizion EV PET... |Y000169... |EV PET... A | Canaminan
= v
OB MO Y ,
_ Transfert GradePPM Feeder Stat Valve stat Al EagleVizion
% X EF & 32 A 0F A oy
() 2 W ¢ ] & i F3
Statistics. Delt Selections Maintenance Calibration File transfer Granulometry Users Keyboard




Clear and precise analysis report

The machine is used to certify quality on a production line. Continuous
~ production

Flake Analyzer screen

» Rank display every minute
» Displaying PPM

o %
/" Other computer %‘ [j )
O
» Data consultation <
» Remote machine control
\> Send a report every minute -
/ + \ "".P . - .—;. -
|/O control @ .
I/0 control é‘ _ Return of flow Ejected
== in production Contaminants

» Action on production in real time

.




Installation on the production line: 4.0 ready

60 —

Characterization of production in real
time.

&
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» Understanding the process

PVC contamination (PPIM)
(] w
=1 =

» Drastically increases sampling. A
must-have for quantifying production 10
at 10PPM and less.

l

| L 1 s | 1 1 1 1 1

13:00 1400 1500 16:00 1700 1800 1900 2000 21:00 22:00 23.00
Time

» High responsiveness in the event of production drift (PLC connection)
»  Production traceability (SQL connection)

» Interaction with administrative tools without human intervention (SAP)
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