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PMMA

P Standard

partially crystalline amorphous
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Plastics
Thermosets Thermoplastics
|
Commodity Engineering High Performance
| |
Amorphous  Crystalline Amorphous Blends Crystalline Amorphous Crystalline
PMMA PE ABS PBT PEI
PC/PBT
PVC PP PCIABS PPO/PA PA PEEK PPS
PS ASA ABS/PA POM
PC
MPPO
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After calcination the Iron is
not bound anymore in a

OX|de' but Splne”-Stl’UCture SILATZ91 AKTIFIT AM AKTIFIT VM AKTIFIT PF 111
in CNSE.

n color neutrality

Result:
no brown color of the end-

compound!

i_ untreated treated with amino silane treated with vinyl silane treated with alkyl silane

AKTISIL AKTISIL
VM 56 PF777

SILLITIN Z 86 AKTISIL AM

« SILLITIN and AKTISIL work in thermoplastics with low melting point, e. g.,

PE: 115 - 130 °C melting point (Greenhouse films)

« SILFIT and AKTIFIT also work perfectly in thermoplastics with higher

melting point, e. g., PP: 170 °C melting point (Automotive parts)

* NO COLOR DISPLACEMENT!
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FILLER-RELATED ADVANTAGES

INTRODUCTION » low moisture content, low moisture absorption » high brightness and color neutrality

* high fineness * high hardness
FILLERS
« excellent dispersion properties » temperature resistance
ELASTOMERS _ _ y S
» very low sieve residue » polymer-specific adaptation via silanization
PLASTICS
EFFECTS IN PLASTICS
COATINGS

* low warpage  low (soluble) iron content
» improved weathering stability

DISCUSSION
* high melt flowability

* high surface quality

» medium increase in modulus/rigidity
» very good scratch resistance

* high impact strength

» high ultimate elongation

» supports pigment dispersion (spacer effect), potential pigment savings
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POLYMER/ RECOMMENDED | ALTERNATIVE PRODUCT ~ REMARKS % fé_‘ g E 2 = fg
APPLICATION PRODUCT RECOMMENDATION - > = | & = - =
PA (polyamide) AKTIFIT AM SILFITZ 91 . . . .
PET (polybutylene terephthalate) | AKTIFIT Vi AKTIFITQ . . .
AKTIFIT VM and AKTIFIT PF 111 also
PC (polycarbonate) AKTIFIT VM AKTIFIT PF 111 for higher filler levels without any . . .
significant polymer degradation
AKTIFIT AM, SILFITZ 91, AKTIFIT PF 111 primarily for homopoly-
AKTIFIT AM + . . . -
PP (polypropylens) MAH-MODIFIED MAH-modified polymer, mers for high ultimate elongation and . . .
POLYMER AKTIFIT PF 111 impact strength with good flowability
development product available with
L better properties than AKTIFIT AM:
PK (aliphatic polyketong) AKTIFIT AM development product brighter color (ight graybeige); . . . o . .
sampling possible at any time
development product available with
better properties than AKTIFIT AM
PPS (polyphenylene sulfide) AKTIFIT AM development product brighter and white color, higher stiff- . . . .
ness and flexural strength; sampling
possible at any time
AKTIFIT AM,
sther polvmers AKTIFIT VM, depending on the polymer for optimal . . . . . .
poY AKTIFIT PF 11 interaction and other requirements
AKTIFITQ
02/2020 10



HOFFMANN
MIINER/A®

—

Applications
Elastomers
Thermoplastics
Paints and Varnishes

Adhesives and
Sealants

Polishing

Others

Thermoplastic
Molded Parts

|

Thermoplastics
TPE

/

Thermoplastic

Films
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Compounds
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Applications
Elastomers
Thermoplastics
Paints and Varnishes

Adhesives and
Sealants

Polishing

Others

CNSE in Polyamid (PAG66)

Impact Strength
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Tensile
strength

Melt volume-flow rate [em?® /10 min]

Tensile " T Tensile
E-modulus - h strain DIN IS0 1133, 275 °C, 5 ko
H‘ at break
Heat l' E—. I t
deflection ) ’,‘, stTepnacth
HDT ! g 78 4
! FI‘ T
! ! !F o | 60
Black § { _

coloring - ; '\T::_:';:zf

without - e

graying - tha strength

Melt volume-
flow rate
== Calcined s« Calcined — — Wollastonite = Silfit 7 91« Aktifit AM Calcined Calcined Wollastonite Silfit Z 91 Aktifit AM
clay 1 clay 2 clay 1 clay 2
Charpy impact strength [kJ/m?] Tensile strain at break [%]
DIM EN 130 179-1 7 1eU 172 DIN EN 150 527-1,-2; 5 mm/min
ER @ 23°CEE @-30°C
9.8
6.3
4.7
4.0
] I ]
Calcined Calcined Wollastonite  Silfit Z 91 Aktifit AM Calcined Calcined Wollastonite Silfit Z 91 Aktifit AM

clay 1 clay 2 clay 1 clay 2
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aktifit Silfit

INTRODUCTION

FILLERS
ELASTOMERS delamination
PLASTICS o _

Filleris mcorpora_ted into the Filler can move within the Polymer
COATINGS Polymer network — higher hardness

matrix — deeper scratch

© ovo— © ¢/
O o__, Filler O O O O > Filler

—+— Polymer

DISCUSSION

—— Polymer
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CNSE in PP-Copolymer HCFFVIANN
Scratch Resistance IMIINERAR

Tensile Strain at Break Charpy Impact Strength

DIN EN ISO 527-1, -2; 5 mm/min DIN EN ISO 179-1/1eU
24 100 Em23°C ®=m-30°C
20 80 Scratch Resistance
16 -

“ . K 31 K 09
5 . . .
_ g * 40 fine grain coarse grain
Thermoplastics
4 20
0 0 R N
Tale  Silfit Z91 Aktifit AM Tale  Silfit Z 91 Aktifit AM
+ MAH + MAH Talc

== Talc

Melt Volume-flow Rate ~ ** Silfit Z 91
Best: 12.6 cm3f'1“0 min -Aktlflt AM + MAH

Tensile Modulus

Notched Impact Strength i1fi
Best: 4.5 GPa Silfit Z 91

Best: 5.7 kd/m?

;?nS"eth Impact Strength
Beg?r;g o Best: 93 kd/m?
: Aktifit AM
+ MAH

Tensile Strain K31 Scratch Resistance

[HEN
» -..

at Break Best: AL* 0.1
Best: 20 %
K31 Indentation by Writing
Best: AGloss 0.7
02/2020




—

INTRODUCTION

FILLERS

ELASTOMERS

PLASTICS

COATINGS

DISCUSSION

10, Substitution (MB)

HOFFMANN
[MALINTERAL

» Refractive index of the NSE is similar to the polymer

AN
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refractive indices (n)

Ntiop = 2,61 O
Nyse = 1,95 O
Npe = 1,51

Conventional formulation

TiO, can agglomerate

NSE Extender — TiO, red.

Oe e 000
eHeoee ©0O

Oe 8 O ¢

Less TiO,
More homogenous distribution
Only slight opacity change
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Replacement of 10 20 30
TiO,

Polystyrene

Tlta_nlumd|OX|de 1 09 08 07
(rutile)

Silfit Z 91 - 01 0.2 03

Opacity, 4 mm wall thickness
Ratio L* black / white background [%]

OIL % 60

V6 ZWHIS % KO

>
N
g
=
@
=
o
s

0.8 %TIO;
ZWIS %E0
TorERE B

4 mm 2mm 4mm

wall thickness

Opacity, 2 mm wall thickness
Ratio L* black / white background [%]

111

11

100 % 10 % 20 % 30 %
100 % 10 % 20 % 30 % :
TiO2 replaced replaced replaced
TiO2 replaced replaced replaced ! P P P
02/2020
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Optical Impression LDPE Films - See-through photo of a tree
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Sillitin VV 88 Sillitin Z 89 puriss Silfit Z 91
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NSE reduces the friction between the different Polymer layers
which is responsible for the antiblocking behavior.

—— Polymer foil layers

/NSE
Ve Wan  Wan  WWan Weas Wamn Wamn Wamn N

: == = = = = = = Polymer foil layers

L S - W -~ W - S~ e N
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Currently, there is a trend from polymers based on oil to biopolymers

FILLERS
1. Bio-based, because there are also biopolymers based on oil
ELASTOMERS 2. renewable
PLASTICS 3. biodegradable and not degradable
4. compostable
COATINGS

DISCUSSION  Polymers (organic Polyesters):

Polyactic acid (PLA)
Cellulose
Polyhydroxyalkanoates (PHA)
PBS, PBAT

hwnN R

« Suitable NSE: SILFIT and AKTIFIT

02/2020 20



HOFFMANN
[MALINTERAL

INTRODUCTION

FILLERS

ELASTOMERS

PLASTICS

COATINGS

DISCUSSION

Thank you very much for your attention!

For more information please visit our website:
www.hoffmann-mineral.com

HOFFMANN MINERAL GmbH « P.O.Box 14 60 « D-86619 Neuburg (Donau)
Phone +49 (0) 8431-53-0 « Fax +49 (0) 8431-53-3 30
Internet: www.hoffmann-mineral.com ¢ e-Mail: info@hoffmann-mineral.com

Our applications engineering advice and the information contained in this memorandum are based on experience and are
made to the best of our knowledge and belief, they must be regarded however as non-binding advice without guarantee.
Working and employment conditions over which we have no control exclude any damage claim arising from the use of our
data and recommendations. Furthermore we cannot assume any responsibility for patent infringements, which might result
from the use of our information.
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