New Recycling Technologies by Gneuss:
Efficient Circular Recycling of
PET Fibre Waste to High Quality Fibres
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New Technologies for Circular PET Fibre Recycling
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Gneuss at a glance
Who we are

+ Made in Germany
200 employees worldwide

+ Worldwide distribution with 55 Sales & Service
Locations

+ Subsidiary Gneuss Inc. USA
Gneuss centers in Brazil and China
+ 38 years of successful development
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Technical Center
Lab lines for your trials
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UI :Ej < Product demonstrations

Sample production for evaluation

Trials for determining the optimum equipment
specification

Trials for customer product development projects
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MRS Extrusion Technology

Rotary Filtration Technology
Online Viscosity Measurement
Polyreaction with JUMP / MRSjump
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Polymer Technology
Gneuss Processing Unit GPU ———

%ﬁ.%huliaﬁ Vacuum Technology
GPU (Gneuss Processing Unit)
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Online Viscometer VIS
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Control Technology

Rotary Filtration System NP
£ BRI AT R IRERHIRS

Andreas Hunold
Efficient Circular Recycling qneuﬂ



MRS Extrusion
Diffusion process
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At d X

n: transferred quantity of material
D: material constant, diffusion coefficient

F: polymer surface

c: concentration differential / vacuum depth / accessibility
X: polymer layer thickness
t: residence time

Can be water, spinfinish oil
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Design of the
MRS Technology

MRSHETHM BRI IES

ew technology with a special, multiple screw section
No pre-treatment of the material prior to extrusion
Efficient distributive mixing
Specifically developed for polyester and recycling applications
Efficient devolatilization and decontamination
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MRS Extrusion System



Single screw technology with special, multiple screw section

+

M RS EXtrU S | on No pre-treatment of the material prior to extrusion: no
Perfo rmance an d ad van tag es crystallization or pre-drying of hygroscopic polymers

+ Efficient distributive mixing

M RS}ﬁHj*}],E’\J'l";‘EﬁE*I] ﬂt% + Specificlly developed for polyester and recycling applications
+ Efficient devolatilization and decontamination

curtace aves exchange i comparison + Reduction of energy and space requirement
+ Low thermal stress level
+ Short process chain
+ Excellent transparency, brilliance of final product, extremely
low ,yellow-value®.
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MRS Extruder ) o o < |
arge number of approvals for processing
Food approvals up to 100 % post-consumer and industrial

IR olymer waste to food contact products.
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Polymer Technology
Gneuss Processing Unit GPU ‘
HTRA

%ﬁ%h“liﬁ% Vacuum Technology
GPU (Gneuss Processing Unit)
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Rotary Filter 2Bz eSS

Fully automatic, process and
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RSFgenius

Process and pressure
constant filtration with
integrated backflushing
system for demanding
applications.
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SFXmagnus

Process and pressure
constant filtration for
high quality end
products.
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SFneos

Process and pressure
constant filtration for
thermally sensitive
materials (e.g. PVC).
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KSF

Continuous and process
constant filtration for
applications with high
pressure or frequent
changes.
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ressure constant filtration.

CSFprimus

Continuous filtration for
with large active screen
area for safety or pre-
filtration.
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RSFgenius Filtration
Fully-automatic, pressure- and process constant
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Filtration Systé
RSFgenius
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best back-flushing properties

fine filtration
rare screen changes

high throughputs

Number of screen uses RSFgenius
RSF

NUMBER OF SCREEN USES
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Fabric combination of square meshes and opt

weave

500-800
250-400
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Screens / Filter elements
Consistently high melt
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Polymer Technology
Gneuss Processing Unit GPU ———

%ﬁ%h“liﬁ% Vacuum Technology
GPU (Gneuss Processing Unit)
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MRS Extruder
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Online Viscometer VIS
Monitoring of rheological
parameters
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Bypass
Main melt flow
Gear pump

Measuring capillary

Temperature sensor
Pressure transducers
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A
MRSjump :_D

« How to improve the MRS process and
melt properties significantly?

« Toincrease the melti.V. = ' i ——
a process needs to provide: 3D e e . Mj
. LOW vacuum %% e e e
- LONG residence time () ¥ | 4 r Ty
. HIGH melt surface exchange (2 55 mbara

< Further development : MRS section
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MRSjump
IV stabilization on at least the same level

MRSjump# it
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Polyreactor Jump
I\VV boost to another level
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Precise viscosity boost

Very fast IV increase in the melt phase
Minimum energy consumption
Minimum space requirement

Easy to operate and maintain

Can be used in pellet processing or direct recycling
(e.g. fiber or strapping tape production)
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AEEE

. Vacuum unit
3 > |
Liquid-heated double jacket 4 EERZERE
WE BB NIAKRIA e T o z-m
—RF
‘ Spinning oil  £5423H
I |_| water, toxins K. BSY
Melt input Melt discharge
€37 X TP

iﬁﬂkiﬁiﬂ.‘. melt surface r_enewal
dweIJIrtime

T {EIVIELES BIVIEREE

e JUMP={3{kREEH + RERE

Time needed for IV lift

Polyreactor JUMP
Polymer surface renewal
under vacuum

Jump EHRNE
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D epending on input IV level
7 POLYESTER BOTFLE RESINS, Production, Processing, Properties and Recycling” Ulrich Thiele,
Heidelberg Business Media GmbH, 2007
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MRS, MRSjump and Jump
Performance =#ig&AITEEERTEL

; -
0.80

Bottle

e
£ 0.75
oo =
> £ B
-y O
Q 2
< © B
m b -
)

i.V. Input

V.- Sheet/
m Strapping

Andreas Hunold
Efficient Circular Recycling



Content

3. Recycling Solutions

b

3. BIRIEIF R 3

R
)




Waste to Pellets (high V) o
Pellets for high viscosity applications
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Filtration system
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Solutions for fibre recycling
Glycolysis for existing polycondensation spinning
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Fibre waste
(IV~0,64) 25 mbara

* Vacuum  Glycol

!

T l
MRS PET melt Fine _ e
-- _>(IV ~0,3) =) Filtration-> Polycondensation == Spinning

BTk 25 ggara B4 PET&{E RdiE
=

(IV~0.64) (Iv~0.3)

Andreas Hunold
Efficient Circular Recycling qnellﬂ



Direct spinning process

Material introduction

upstream of the finisher
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Gneuss Processing Unit GPU
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Melt pipe
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Glycol dosing system
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Technical options: FARE S

+ Glycolysis + EfRRF
+ Hydrolysis + IKER{VER
+ IVERS

+ |V boost




Solutions for fibre recycling
for existing spinning
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Fibre waste Spinning
(IV~0,64) 25 mbara

* Vacuum

I

42

MRS PET melt : : PET melt
-- _>(IV N 0’59)—> Filtration == JUMP > (IV ~ 0,64-0,8)
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Pelletizing Lines L TAs ks -
High Viscosity Applications SRENNEAAE

Input = Production waste from fiber, film and start- up lumps I NEl=4F B IE A LU R R R E PR EE L

Y

£

7- e 2n - T '
_ : ol
KTEHS &
Unterwater pelletizing
JUMPE MR E
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JUMP reactor for
specific IV boost

Ra¥WnIig&GPU

Gneuss Processing Unit GPU

Technical options:
Underwater, underwater strand

or strand pelletizing

Direct crystallization
Targeted IV setup
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Solutions for fibre recycling
for existing extrusion and polycondensation spinning
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Fibre waste
(IV~ 0,64) 1 mbara =49 R h4s
* Vacuum Polycondensation == Spinning
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Degassing / Decontamination
Spectrum of MRS Technology
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Recycling

+ Closed recycling loop for PET / rPET
Bottle to Bottle / Tray to Tray
including food applications

Recycling of PS with FDA LNO, EFSA
Fibre waste recycling (textiles)

Odour neutralization, e.g. in the recycling of LDPE
fish films

Purifaction of polymer melt
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Efficient Recycling Technologies
for PET Fibre Waste
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Manager Technical Sales B REELIE
Gneuss Kunststofftechnik GmbH
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Phone: +49 5731 5307 0
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www.gneuss.com
g www.benly-tech.com
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Shanghai Benly Technology Co.,Ltd



