- - F\
Leistritz>
COLOR MASTERBATCH 360°

IPC 2019

September 25, Shanghai

Lukas Vogel ZEEH
Process engineer Sales engineer

Leistritz Extrusionstechnik GmbH Leistritz Machinery (Taicang) Co., Ltd.



~
Leistritz >
AGENDA 360° COLOR MB

Some Facts about Leistritz Leistritz 23 &) B 25 5
Masterbatch definition BFRL Y E X

Why Masterbatch? {4 i F BRFL ?

Quality Jii &=

Process .2,

NN N N NN

Potential and Optimisation & 17 514k

27.09.2019 2 www.leistritz.com



. .M
IMPORTANT FACTS ON LEISTRITZ Leistritz>

A established in 1905 B 7T 19054F

A privately owned, independent company A4 37 1) ZX A

71 Employees 1 1.~ 2,000
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FOUR BUSINESS UNITS — Ji~20yyzy Lelstritz
ONE MOTION: ROTATION ZtL/al /5. g%

TURBINE TECHNOLOGY PUMP TECHNOLOGY
AR N WZEITHR
EXTRUSION TECHNOLOGY PRODUCTION TECHNOLOGY

Dritt R LR
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BUSINESS UNIT Leistritz >

EXTRUSION TECHNOLOGY F<HiFe A

Example: ZSE 12 HP-PH

One of the leading
manufacturers of
co-rotating twin screw extruders

ﬁﬁ?ﬁﬁ‘ﬁﬁ‘]ﬂ@%ﬂ%ﬁﬂ%ﬂfnﬁﬁz# Example: ZSE 27 iIMAXX

/1 for the plastics, food and
pharmaceutical industry

N AT 2ERL, B AT ] 2 4
A from 12 to 260 mm
screw diameter

2A B 45 M 1251]260mm

Example: ZSE 50 MAXX

Example: ZSE 180 MAXX
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ZSE CC Series
ZSE CC &7
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ZSE 27 CC

ZSE 40 CC

ZSE 50 CC

ZSE 60 CC

Screw
Outer Diameter

BZHF A2 (mm)

27.7

39.7

@
59.6

A
Leistritz>

Outer Diameter / | Spec. total torque

N

Inner Diameter

SME/A

AX

1.5

1.5

1.5

B ELHEE
7= (Nm/cm3)

A 4

11.5

11.5

11.5

11.5
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MASTERBATCH DEFINITION Leistritz>

BRI E X

/1 Masterbatch (MB) is a solid or liquid additive for plastics used for coloring plastics
(color masterbatch) or imparting other properties to plastics (additive masterbatch).
Masterbatch is a concentrated mixture of pigments and/or additives encapsulated
during a heat process into a carrier resin which is then cooled and cut into a granular
shape. BERL ) 925 ARG €11t BERL B AR SR} S0 M 5T (RS IR BERL . BERLZ
R BURIIFIAER 20N S 3R, 85 8% 20 ok 11K

(source wikipedia.com 18.1.2016)
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MASTERBATCH OVERVIEW

AR
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WHY MASTERBATCH?

/1 Less dust polution of compounding and or
injection moulding area

P L TR AN BRI AR (M 2 e

/1 Handling of pellets instead of powders and/or
liquids RLE} b FEF AR B BB AR} Ak 3

/1 Dangerous substances are bound with matrix
polymer fER 45 4% 58 &Vt

/1 Avoidance of expensive dosing equipment for
compounding lines —
ONE masterbatch line can serve a whole
compounding production

G LV T B B I RR R B P, — okt
R LRI T 24

/1 More process stability: exactly defined
pigment quantity in each pellet

TZhaetkiftem: MR rHNteREE
HORG T2 il
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MASTERBATCH QUALITY Leistritz >
REFT G
Qformulation it 7

*

Qweighing #f &
*
Qmixing I/ &
*

Qextrusion %1

%

Qmasterbatcht)

27.09.2019 11 www.leistritz.com



. Y
Leistritz >
THE ENEMY OF MIASTERBATCH: AGGLOMERATES
BEFTHI R 2R

Filter value i3 J€{E 1,2 bar/g Filter value j3Ji8{H: 2,6 bar/g
Maghnification JBUKfE%$1: 1: 50 Maghnification B $: 1: 50
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EVALUATION OF QUALITY J& & 1 F %

7/ Color measurement &1k
A Color strength & 458 &

. . N4 % Mz .
A Color strength, Visible parts
7I CO l orim et rica I d ata /@‘*/ = éﬁ migration purity, transparency (mikroscope)

/1 Visual assessment of
agglomerates (mikroscope)

BIEE T B SRALBE PPAL
A QuantityZ &
A Size [um]JX~F

/1 Filter pressure value (FPV)

e e E

/1 According to EN 13900-5
(von: C. Guckel / BASF: ,,Dispersion of Organic Pigments” bei
2 film- /fl ber qua | ity {ﬁ Hﬁ /gil: gﬁ)—ﬁ % Leistritz Masterbatch Conference 2009, Niirnberg)
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SHAPE OF PIGMENT PARTICLES

coherent
Net 3 DA% M X
Single crystals

FA i

aggregates — surface linking (indivisible)

Crystallites Tl 4 .
Primary particlesmé&*ﬁ?y PSR- REER (A 2ED

(size from 0.01 um to 1 pum)

agglomerates— linked by edges and endings- divisible
Bt R Ak —A BRI TR B

causing stains in end product when compacted!

B e B 3 B it R A !
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WETTING, DIVIDING AND DISPERSING ...

Stabilizing

Wetting Dispersion Distribution against re-agglomeration
2 SRl giiil Fa e B 1 4 B

N

Primary particles

dispersion agent 1 Sk
53 BB
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COLOR MASTERBATCH PROCESS Leistritz>
B T2

Formulation and
selection of raw
materials

A 75 AR A ade 1%

Premix il split-feed 4 Bt UM R}
Weighing Mixing Extrusion Product
=] P S - N
Vii9=z8 ‘/% E7idan 7 i
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MASTERBATCH PREMIX Leistritz>
IR L 2

www.leistritz.com
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MASTERBATCH SPLIT-FEED Leistritz>
BEFr BB T 2

www.leistritz.com
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COLOR MASTERBATCH POTENTIAL ~ Leistritz >
15 BLFL )78 A T BE

Formulation and
selection of raw

materials " .
> 2y ) - i B i i
@E §|5|] \*ll’ E/‘Jlﬁ;f% - o at.lon managemgnt = J - improved quality
JJ J? automatic color matching Q@@ / e \

- safe process / reliability
Premix split-feed PA TS A
YE L 2 - higher throughputs
jt)ﬁ/tb éj\-EXﬁHTK*)I’ =g
higher profit
L& j
\ 4
weighing ——> mixing > extrusion | product
- automatic weighing - type of?ixer y
ERE/NN R EGIRESS, iSensoric & REfL KRG
- batch identification - Process optimization Industry 4.0 T\/4.0
IR L LAt process optimization
TE&MA
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EXTRUDER INDUSTRY 4.0 Leistritz>
BT W 4.0

/1 Leistritz Elongational Rheometer

Leistritz i fHff% B L AR
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EXTRUDER INDUSTRY 4.0 Leistritz>
FFHHL T W 4.0

71 ColVisTec Color Measurement Y&y £E 2| &

© ColVisTec
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Leistritz
FOR LISTENSING!!]
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