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Hidden inside — Performance outside!
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We develop the answers to your filler questions

The Quarzwerke group is an independent family business with more
than 135 years of tradition in the extraction, processing and refining

of industrial minerals.

The division HPF The Mineral Engineers helps to create unique system
solutions by developing innovative and functional high-performance
fillers and additives on a mineralogical and synthetic basis.To achieve
this, we work hand in hand with the development departments of our
customers. Thanks to our experience and equipment we are in a position
to be able to perform predevelopment work on model formulations for
our customers in the sectors

- paints & laquers

- construction chemicals
- plastics

- adhesives

With our focus on polymer applications and composite products we help
our customers worldwide to ensure productivity.
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Our product managers in the technical sales are able to process technical
questions in direct customer contact. The specialists of our research and
development department are called in when it is a matter of developing
approaches to find special solutions. In order to realise our objectives we
employ a team of experts. The level of experience and training covers the
range: processing mechanics, laboratory technicians, chemical technicians,
chemical engineers, mineralogists, plastics engineers and chemists with
doctorates. Thus customised solutions can be objectively and effectively
drawn up in team work.

Furthermore our production with its experienced personnel, adjusts itself
flexibly and quickly to new problems and products. Units of various sizes
are available at our refining plant for the processing of mineral raw
materials. By means of these, minerals ranging from a few millimetres
down to a few hundred nanometres can be crushed and surface modified.

The successful implementation of DIN EN SO 14001 proves that
Quarzwerke exhibits a holistic environmental management, which includes
product development, production, logistics, energy and raw materials
management. Quarzwerke is a company with a highly convincing

quality philosophy, certified in compliance with DIN EN ISO 9001, so
that everything runs without a hitch from extraction to delivery.
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HI1-A | Electrical Insulation

Silica: excellent chemical resistance, weatherproof

Silica (Si0,) is one of the most important rock-forming minerals. It is to
be found in magmatic, metamorphous as well as sedimentary rocks and
deposits. Basically Si0, appears in nature as trigonal silica.

For industrial use, mighty, workable silica sand deposits are of decisive
importance. Nevertheless, chemical purity and constancy are not enough
in order to apply silica directly as a raw material. In Quarzwerke plants
silica sands are thoroughly prepared. The raw material has to pass exten-
sive cleaning-, classification-, drying- and iron-free grinding processes in
order to produce silica sands, flours and powders.

For the production of silica flours and -powders with a defined grain size
distribution separation processes are required in addition to iron-free
grinding. Quarzwerke are able to produce silica powders with grain sizes
down to 1 um due to a fine-tuned combination of grind- and classification
technology.

Another refining step is the surface-treatment with silanes or silan-based
substances which can be adjusted to the respective application.



EXx Features
« & 2,65 g/cm3
« X 7 (Mohs)

. SastUisEty
. te omg

14*106/K (at T 20-300°C)

e density 2.65 g/cm3
 hardness 7 (Mohs)
* high chemical resistance

 low thermal expansion:

14*106/K (at T 20-300°C)
« 2% HI|IHAEY « good electrical insulating properties
(H2 {8 248) (low tan delta)

“Quarzwerket= WHSH FAIE 1N
SZIxf2 w5t A|ZIL|Ct”

“Quarzwerke refine silica sand to
High Performance Fillers."”

Key applications
- HQIE / 9|8 ZatAl [ 2A 8X| 3E

* paints / external plasters / anti-corrosion coatings
« 7| S8 20 8 0|ZA| X

e epoxy resin for electrical applications

- UM/ HE st o construction / construction chemicals
« AXLIGE AF e engineered stone
. Mg

¢ silicone

[

High Performance Fillers based on silica:
MILLISIL® | SILBOND® | SIKRON® | SEPASIL® | Quarzsand

‘ Aa|7} 7|4k IS ST ‘
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Cristobalite

« &&= 235g/cm3
« 4% 6.5 (Mohs)
- P8 LHEFERY
- amEh
54*106/K (at T 20-300°C)
- O1R =2 8] (val > 94)

2| AEHEI0|E 7|8t 0 s SEIXY:

High Performance Fillers based on cristobalite:
SIBELITE® | SIKRON® | SILBOND® | SILMIKRON®

6 MEZ 7HR | Product range

Cristobalite: dazzling white

Cristobalite is a high temperature modification of silica. In contrast to
silica cristobalite is rarley existent in nature. Therefore cristobalite is made
out of pure silica by heating it up to 1.500°C. Through this calcination
the lattice structure is expanded and the density is reduced to 2.35 g/cm3.
The thereby generated air bubbles lead to a negative refractive index

and an outstanding brightness. Like silica cristobalite is chemically inert.
Products from medium grain sizes from 300 um down to micronised

powders with only Tum are available.
« \. ( L1
"‘-..'.‘ \l
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White fillers for brilliant paints

Features

* density 2.35 g/cm3
* hardness 6.5 (Mohs)
* high chemical resistance
* thermal expansion:
54*106/K (at T 20-300°C)
* very high brightness (Y-value > 94)

Key applications

e dispersion outdoor paints and plasters

* engineered stone made of PMMA, UP

* road markings

e antiblocking-additives in PP- and PE-films
e dental impression material

e silicone sealants

e precision casting
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White silica:
hard core with bright surface

White silica is silica which has slightly been calcined. The silica core is
covered by a cristobalite shell. For this reason White silica has the stability
of silica but also the high whiteness of cristobalite. Furthermore the grain
surface is only slightly chapped.

Features Key applications
e density 2.60 g/cm3  engineered stone
 chemically inert e emulsion plasters and

o high brightness silicate plasters

* round grain shape * road markings

e firm against pressure

Products with the following grain sizes are available (mm):
0.1-05/03-09/07-1.2/1.0-1.7/15-22/2-3

30|E 2|7} 7|H D4 s ST

High Performance Fillers based on White silica:

Weisser Quarz (White silica)
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HPE Minerals Ltd.
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828 MelFt YR | fused silica ingots

Fused silica: Amorphous, extremely low coefficient
of thermal expansion

Fused silica is the amorphous modification of high purity silica. It is
artificially produced using an electric arc at 2,000°C. The main feature of
Fused silica is an extremely low coefficient of thermal expansion (0.5*10-6/K).

Therefore these products are particularly suitable for special applications
with alternating temperature loading. Through special iron free grinding
and subsequent air separation we are able to offer grain size distributions
down to submicrons. In addition to our standard products we offer a
special grain size optimised grade as well.

Features Key applications

o density 2.2 g/cm3
* hardness 6.5 (Mohs)
* chemically inert

e electronics

* casting resin systems
e electrical insulation
o extremely low

thermal expansion:
0.5%106/K (at T 20-300°C)

* precision casting
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Fused silica products of the product range BRUCAFIL® are particularly
suitable for the production of electronic parts and components, when low
viscosities, optimised grain size distributions and adapted grain forms play
an important role.

Features Key applications

* narrow grain size distributions e EMC / CCL

e adapted grain shapes * microprocessors

e Jow viscosities

With SILMIKRON® 1171 we offer an artificially produced amorphous
silicon dioxide comparable to pyrogenic silica. This is a very fine product
characterised by its high purity and its low specific BET-surface.

Features Key applications
* high purity e technical rubber parts
* dsp=03pum * lacquers
e specific surface (BET)
of 30 m?2/g

AMOSIL® | BRUCAFIL® | SILBOND® | SILMIKRON®

7\ .
HPE Minerals Ltd.
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Colored Silica

gEet okl | ultramarine Eai= A2 | roffic yellow

Colored Silica:
Abrasion resistance and colorstability

Coloritquarz (Colored Silica) is produced out of pure silica sand with
round particles, special resins and pigments to obtain nonfading pro-
ducts. Every single sand grain is coated with a 2-component-resin-system.
There is a choice of 7 standard grain sizes and more than 700 color
mixtures. This variety of colors provides an excellent basis for high quality
and decorative applications.

= = (=) =
=7cc>| -r-c-)- B'g'u':OI:
- YR MY =2 UEd * PMMA, EP, UP &7H9| QI ChZ|
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Features Key applications
e brilliant colors and e solid surface & engineered stone
high light resistance products made of PMMA, EP, UP
* a wide range of colors * industrial flooring
and blends e colored plasters
* dependable reproducibility « aquariums
e harmless for aquatic life « road markings

10 MZ 70 | Product range
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“Diversity in size and color”
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For decorative special effects:

We offer as well high class decorative grit (DEKORSPLITT) based on
calcium carbonate in many different colors.

Mineral Mix fillers are made from high-quality industrially washed and
processed raw materials. They are homogeneous special mixtures for the
production of reaction resin bonded filling compounds. Thanks to the
optimised combination of grain fractions based on different raw materials
and additives they offer excellent processing properties. Simultaneously
the binder quantity is reduced. The maximum filling degree and the
curing time depend on the used resin system. Depending on the layer
thickness of the product, whether smooth pigmented or sprinkled with
colored silica, the resin-filler-ratio can be adjusted at 1:2 to approx. 1:3.

MinMix AlZ ZHHY | Easy processing

Advantages of MinMix

e pre-formulated, ready-to-use mixtures

* no segregation or settling

e cost reduction due to high filling degrees

* supports flow properties of resin formulations
e enables firm and resistant floor coatings

* high chemical resistance

FAENE 93t D45 SR

4L.SS S
High Performance Fillers for decorative effects:

Coloritquarz | Dekorsplitt | MinMix

/\ -
HPE Minerals Ltd.
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3[4 Wollastonite:

=423, 42 gy Reinforcement, low thermal expansion

TEIME oF 450°CHIM BN el X1 Wl FAZEJLICE F&lM (Xt Wollastonite is a natural occurring calcium silicate that is formed at
TRE X 2tz ofL|et M8 & CiYst 7t3 7|0 w2t 2<EL(Ch about 450°C. The structure of the wollastonite particles depends not
w5t D 7|22 AFRSI0], WS E3|H|(LARVE JiX|= o} &o| oxt 71 only on natural conditions but also to a large extent on the preparation
XE 717l ZASEA(TREMIN 283 - HIE) =2 Z2H| (HAR)H Swat &ly  fechniques employed.

FZE 7FXl= (TREMINT 939 - HE) HPF 173|4 Z20| WAL

Using specific processing technologies HPF wollastonite powders with
particle structures from nearly block-like with a low aspect ratio (LAR)
(TREMIN 283 - products) to exceptional acicular structures with a high
aspect ratio (HAR) (TREMIN 939 - products) can be produced.

TREMIN® 283 TREMIN® 939

Ex Features
« 2z 285 g/cm3 e density 2.85 g/cm3
« 4x 45 (Mohs) * hardness 4.5 (Mohs)

- G2 guizh * low thermal expansion:
7*106/K (at T 20-300°C) 7*106/K (at T 20-300°C)
- 245 USIEN o excellent reinforcing properties

12 HZ 4L | Product range
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TREMIN 283-H|Z:
TREMIN 939-H|Z:
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Key applications

e engineering technical plastics (PA, PA, PU etc.)
for the automotive industry

e fluoroelastomers e.g. for oil sealing rings
* coating systems for offshore rotor blades
e powder coatings

e friction linings

e corrosion protection i.e. EP/PUR aqueous system

TREMIN 283-products: granular particles (aspect ratio 3:1) LAR
TREMIN 939-products: acicular particles (aspect ratio 8:1) HAR

&M 718t nds STIR:

High Performance Fillers for decorative effects:
TREMIN® 283 | TREMIN® 939

/\ -
HPE Minerals Ltd.
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ERMZIE: BERR A2 Calcium carbonate: A soft mineral

EHMZAES X0 7+ URHNOI S EEHEM T2 WTHE 2™ M Calcium carbonate is one of the most common mineral compounds

SIYollM LAELICH B SR R0 20M0| HBE = A= F2 ¥ on Earth and is found primarily in massive limestone sedimentary rocks.

SQULICE MEHL0l= CrFst Xt 37| L MZE9| SHE0| ESHEILICY.  Calcium carbonate is an important raw material for countless appli-

0|52 2| BHMZEQ| MMof| J&k2 DXL EEYE = MM E JHM cations. Our product range includes types with different particle sizes

gLch and shades. They influence the viscosity of the end products or improve
their opacity or whiteness.

£3 =2 S8E0k Features Key applications

- 2E 27 g/cm3 . EAMHRIE e density 2.7 g/cm3 e dispersion paints

« 4T 3 -4 (Mohs) - AHE AE e hardness 3 - 4 (Mohs) * industrial coatings

.+ =2 Uiot2d - PVC/ Z2tAEIE * high abrasion resistance e PVC / Plastisole

- GoiE|= E YXt -« HEA| * blocky particles * adhesives

EhiErE 718 Dds STA:
High Performance Filler based on Calcium carbonate:
Calatem | Criscal | Mikhart

14 HZ 4L | Product range
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AN | Anhydrite

Anhydrite: A filler that withstands humidity

Finely ground and dressed natural anhydrite is a waterless sulphate.
It is often formed as an evaporation product from sea water. Anhydrite
makes up the sturdy solid base of gypsum deposits and can be mined

separately.

Features

e density 3.0 g/cm3

* hardness 3.5 (Mohs)

* high degree of whiteness

e good transparent properties
e tabular structure

74A1_—|L 7||:||- _ﬂglls gxlx“

Key applications

e clearcoat systems

e industrial coatings

e construction chemicals
* adhesives

High performance fillers based on anhydrite: ‘

TREFIL® 1313

/\ -
HPE Minerals Ltd.
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SILATHERM®: Improved thermal conductivity of
plastics through the use of innovative fillers

The requirements for new and innovative plastics rise continuously. In this,
heat-conductive plastics will play an increasingly larger and more impor-
tant role in the future, because their use creates a number of remarkable
advantages. Apart from the benefits of lightweight construction the use of
plastic offers the possibility to manufacture complex geometries by injec-
tion moulding quickly and cost efficiently.

Through the addition of special fillers having a high intrinsic thermal con-
ductivity the thermal conductivity of plastic materials can be significantly
increased. With the product family SILATHERM® an efficient solution
based on mineral fillers for improving the thermal conductivity has been
developed. At the same time these fillers have an electrically insulating
effect and improve the mechanical strength.

SILATHERM® 1466 2| E&

o AUE 36g/cm3
. A% 52A)
. sjstdoz 23t

. LH o A-I

0x

SILATHERM® Lite 2| EM

o UF235g/cm3
o AX 65(22)

. SPStEo= B8y
o LYY

o DR =2 SH7I(Y>94)

O =2 9™z 82 sl 2F Al SILATHERM® Extra,
SILATHERM® Next 2! SILATHERM® Ultra S22 AR £ Ql&L|CH
ozt ZHAIR!

16 MZ 702 | Product range

Features SILATHERM® 1466

* density 3.6 g/cm3

* hardness 5 (Mohs)

e chemically inert

* heat-resistant

* blocky-needled particles

Features SILATHERM® Lite

* density 2.35 g/cm3

* hardness 6.5 (Mohs)
 chemically inert

* heat resistant

* very high brightness (Y > 94)

For even higher thermal conductivities, SILATHERM® Extra,
SILATHERM® Next and SILATHERM® Ultra grades are available on request.
Please contact us!
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SILATHERM® Plus:
The logical development

For example in automotives the number of electronics and electro
applications in terms of automation and crosslinking is steadily increasing.
But also the field of alternative power drives poses potential for heat
conductive plastics. The issue of heat generation and their effective
conduction is a major challenge in many of these applications. Through
the smart combination of plastics and fillers technically and economically
viable alternatives to metal solutions can be developed.

SILATHERM® Plus is a range of thermally conductive fillers with optimised
packing density. Very high filling degrees are combined with excellent flow
properties. SILATHERM® Plus is particularly suitable for applications where
electrical insulation is associated with higher thermal conductivity.

Fillers for increased thermal conductivity

OIZA| £=X|0llA SILATHERM® Plus2| &H:
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Advantages of SILATHERM® Plus in epoxy resins:

e thermal conductivity higher than 4 W/mK
e increased filling degree
* low viscosity

e good mechanical properties

Key applications of the SILATHERM® family

e thermally conductive thermoplastic compounds
e thermally conductive epoxy resin composites

e electrical components with high energy density
* light emitting diodes, sensors

e microprocessors, EMC, CCL

Various grain sizes and mixtures are available. A much better homogenization
is achieved with all types by a surface treatment specially adapted to the
polymer. This leads to even better mechanical properties and even higher
thermal conductivities.

LY SEAEIS fIE 1ds ST

High Performance Fillers for thermally conductive plastics:
SILATHERM® Extra, Lite, Next, Plus, Ultra

/\ -
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Kaolin / calcined kaolin

7128l Z3lEl £42| o|M| &5 Kaolin: fine filler with reinforcing properties

NHEE X M A2 2 M 7122 S5 AM™ elg2 FAELcE o Kaolin is a natural occurring raw material, which is refined to an industrial
HEE 2 22| 7|HoZ BEAUF0|M E2[ELICE =3 ME7, Al0|2 raw material by extent processing. Kaolin is separated of its accessory mineral
E 277 4 P22V |E Sdll CiFst X272 2Fsta, EH, 01J—f by water separator technique. The classification in different grain size distri-
U 7XE Soff BBt 2 U XtS 22717t @4 DHE MES | butions takes place through drum washers, cyclone classifier and centrifuges.
MLk Subsequent dewatering by sedimentation, filtration and drying takes place.
1000°C OflA A4 %2| EI2 M F}22IS 12 2250} 0AFKol | Bleachery and magnetic separator improve several kaolin products.

Z0= AMZELCH A calcination at 1000 °C transfers our white kaolin into a product ideally

suited for rubber applications.

Exl Features

o UE 26g/cmd | &M HES AL 24 g/cm3 e density of 2.6 g/cm3 | 2.4 g/cm3 for calcined clay
o 22 | AN MEQ FER 3(2A) s hardness 2 | 3 (Mohs) for calcined clay

o SI2 AWE A4 5%106/K (T 20-300°C 2= H9) « low thermal expansion: 5*106/K (at T 20-300°C)
- =2 3gH| (1:40) * high aspect ratio (1:40)

- SEEISt BMARE * pronounced lamellar structure

TR 280 Key applications

. BAOIE * dispersion paints

o 24 EEH| (6. PVA) * dispersion adhesives (i.e. PVA)

A= * rubber

o ol * flame retardance

. SINE e cosmetics

Ft2el & ot FhERIE THe 2 & Ids ST

High Performance Fillers based on kaolin and calcined kaolin:
Kaolin TEC | CHINAFILL | FDK | K-BRITE | CALK | PHARMAKAOLIN

18 MZ 0L | Product range
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Mica: High thermal stability

Mica is a natural phyllosilicate which features a pronounced lamellar
structure. There are different types of mica. For industrial purposes

the bright muscovite and the dark phlogopite are preferred. Both minerals
have to pass extensive processing such as crushing and separation

with hydrocyclones and floatation. Finally they are dried and milled.

AT 7
Motor cover

SAux| 2
Anti corrosion coatings

Features

* density 2.85 g/cm3

* hardness 2.5 (Mohs)

e high thermal stability
* Jow oil absorption

* high aspect ratio (1:30)
e laminar particles

Key applications

e engineering thermoplastic polymers as PA for large,
dimensional- and thermal stable parts for the automotive industry

e silicate paints

* cracking prevention in dispersion paints and plasters
 anti-corrosive coatings

e matting agents for powder coatings

* high temperature coatings

e decorative effects

e decorative cosmetics

22 7|4 1ds STA:
High Performance Fillers based on mica:

TREMICA® | TREFIL®
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Nepheline syenite
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S HE
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.z uyc 2471 AlAEl
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« CHASE 2X| HA0]A
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High Performance Fillers based on nepheline syenite:
MINEX® | TREMINEX®

20 HE 7ML | Product range

Nepheline syenite:
a crystalline silica-free mineral

Nepheline syenite consists of feldspars and feldspar-type minerals such as
albite, microcline and nepheline.

This mineral raw material contains no crystalline silica. Exactly as feldspar,
nepheline syenite is inert and is characterised by a Mohs hardness of 6,
and a high degree of whiteness.

Features Key applications

* density 2.6 g/cm3 * dispersion paints as well as
« hardness 6 (Mohs) silicate paints and plasters
* high chemical resistance * clear lacquer systems, i.e.

« high degree of whiteness UV-hardening lacquer systems

« low refraction index of e anti-blocking in plastic films

1.53 - 1.55

e transparent behaviour in
many binder systems

e thick-slated structure
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Feldspar:

OFR BILIA| | Parquet varnish

a filler with a high degree of chemical resistance

With a proportion of almost 60 % by weight of the accessible structure of
the earth’s crust, feldspars are by far the most frequent group of minerals.
Feldspar is a chemically resistant tectosilicate with a thick-slated grain
morphology. HPF offers potash as well as sodium feldspars which are
processed and separated by an elaborate screening technique, then classified

and micro-ground.

Features

e density 2.6 g/cm3
* hardness 6 (Mohs)
* high chemical resistance
* high degree of whiteness

e low refraction index of
1.53 - 1.55

e transparent behaviour in
many binder systems

thick-slated structure

Y 7|t 1Y s STA:

Key applications

e dispersion paints as well as
silicate paints and plasters

e clear lacquer systems, i.e.
UV-hardening lacquer systems

 antibklocking in plastic films
* dental

High Performance Fillers based on feldspar:

MICROSPAR®

/\ -
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High Performance Fillers based on aluminium hydroxide:
HYDRAFIL®

L NEL

Aluminium hydroxide (ATH): white and flame retardant

Aluminium hydroxide is produced synthetically from bauxite. The outstan-
ding features of aluminium hydroxide are flame retardance (dehydration
at 180°C), high whiteness and low hardness.

Features Key applications

o density 2.4 g/cm3 e cables

* hardness 3 (Mohs) o textiles like carpets

e thermal expansion: * epoxy casting resins
15*106/K (at T 20-300°C)

* different applications in the
chemical industry

SMC / BMC as well as latex

* high brightness (Y>94)
e flame retardance .

2 otz 0Lt

Aluminium hydroxide and alumina

DlLts HRIZHE A BMNEY
o Fzol 3 Se HEAS SxoR slof S5 Hy| xx &
Zofl Mo S4 A4 0\t Lot

g3 F2 28 20¢f
o Uz 4g/cm3 o OIFA| X

. HZ 9(2A) W #=

. Lisfsty 24 . ii%or

- HIEH 24 48 =

o H2FE

Y0t 7|He] nYs ST

High Performance Fillers based on alumina:
SEPASIL® 1284

22 ME ML | Product range

Alumina: resistant to hydrofluoric acid

Alumina is a synthetic product that is produced by calcination. Alumina is
chemically inert and a good insulator. The products of the SEPASIL® 1284
range are special calcined aluminas which are characterised by low
conductivity combined with low viscosity and therefore particularly

suited for electric casting components.

Features Key applications

* density 4 g/cm3
* hardness 9 (Mohs)

* high chemical resistance

* epoxy resin electrical fuses
* medium and

high voltage applications
* good insulating properties
* low viscosity
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White fused alumina: hard and transparent

White fused alumina is an artificial product. It is molten of high quality
alumina in an electric arc furnace. White fused alumina consists of about
99 % a-aluminium oxide. The outstanding property of white fused alumina
is its high hardness and transparency. Only diamonds are harder. This

high hardness is a challenge for all grinding technologies. Our micronised
white fused alumina flours SEPASIL® are characterised by a narrow grain size
distribution. Another refining step is the surface-treatment with silanes or
silane-based substances which can be adjusted to the respective application.

Features Key applications

* density 3.95 g/cm3 * abrasion-resistant wood
e hardness 9 (Mohs) and decorative coatings
* chemically inert * laminates

e transparent performance in * casting resin systems

many binding systems and high voltage isolators
* narrow grain size distribution

* depending on processing: the
grain shape is round or splintered

A 28 ot20|Lt 7|Hio| TAS SXTIAN:

High Performance Fillers based on white fused alumina:
SEPASIL® EK

a) S8 U20|LE D EFSHFA

171 O

White fused alumina

and silicon carbide

SiCe Me|21f EtaTt ZEHE stetElLICt 0] teh =49 Aot EX
2 CO[|OtREQ} SALBILICE MU E EtslpAE ZH2 SM0|0{ 9(2A)

Ol&o 12 =2 FEE 7K1 USLICEL 02§t =2 A ®0t ofL|2t
=2 83X 20 0] HF= FZ AOY 2 ALZEILICE HPF The Mineral
Engineers £ 01 Hnt HM &S Salf Z2|H A|AHIO|M 25+ 2

g Ed2 7K g HiEs UEASLIC

53 Z2 28 2o}
o UE 321 g/cm3 . oAbl oin}
< dE>9(22) S A=

o Oichs =2 83

Silicon carbide: hard as diamond

SiC is a chemical compound of silicon and carbon. Structure and properties
of this chemical composition are similar to diamond. Technical silicon
carbide is black-green and has an extremely high hardness of more

than 9 (Mohs). Because of this high hardness but also the high melting
point, the material is mainly used as an abrasive. Due to an extremely
sophisticated surface modification HPF The Mineral Engineers have
created a synthetic product with excellent binding properties in polymeric
systems.

Features Key applications

e density 3.21 g/cm3
 hardness > 9 (Mohs)
e extremly high melting point

e grinding and polishing

* coating systems

Etspr4 7|HEe| dsS STIAH:

High Performance Fillers based on silicon carbide
SEPASIL® SIC
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M =2 8HE 7HK= MAOA 7FE Talc: The softest filler in the world

= "1
sege SR with high melting point
M2 S A OF0] SELich Zaof w2k JHE gAMTo| 37|29t Talc belongs to the group of phyllosilicates. Depending on the deposit, the
10| Ef% ZelH|= CIRLICE 7|2 S5 Afo|e] Zgfo| W7| miZof size and resulting aspect ratio of the individual talcum platelets can vary
JHed SS0| £/ 0)113{K LIZIL|C} 0|2 ols EXIXol HEa{20| Lt widely. The bonding forces between the elementary layers are low, with the
EFEfL Ef RIHOR =2 4 EME JHE| EM2 CHSt 88 2OL0IM  result that the individual layers easily slide apart. This results in its charac-
ABE 4 USLICL SALHES =2 87|, &= 2 O|M| Xt =2 § teristic softness. Due to the additional high water-repellent properties talc
A2 7HX| 1 JYELICE can be used in a variety of applications. Our qualities are characterised by
high brightness, purity and fine-grained structure.
EXx =Q 22 20} Features Key applications
2T 2.85 g/cm3 « EZZtAElPP) Y 1R * density 2.85 g/cm3 e plastics (PP) and rubber
o« FT (22 o Z1E 2 BEAL Y] * hardness 1 (Mohs) * building and corrosion protection
o SfEtMoZ g8 o« EZ27| HiX| * chemically inert * anti-blocking
o O EEEiEH o MOkl SIEIE * very pronounced * pharmaceutical and cosmetics
B3z o H|Z 2uH| lamellar structure * carrier for fertilisers

g4 7o 1ds ST

High Performance Fillers based on Talc:
TIKRON®

FAM0 Eel0|E

Talc and perlite

HElo|Elts e A9 Lot SRM(EHRE)M AHBE(0, M0 2 The term perlite is used for so-called volcanic glasses, which have

25t oh™of olaf ofst AMo = HY Bl g ZRiLICt been transformed into loose rock by numerous weathering processes.
SIPOR® H|Z HQ|= Mo ZHEOf|M Z[CH 1,000°CHHX| 71LE|= HEIO|EZ  The SIPOR®-product range consists exclusively of perlite, which is

gk AMELICE o] 2t E Sofl Z2to|EL 2&0| iR S7tst=0|, W é heated up to 1,000 °C in industrial plants. Through this process,
2I0|EE U7t O 1 SlMo|0, BI0|Z2E & W AR R HEDL  the volume is extremely increased. Expanded perlite has a very low

%Af%*l—llif. density, is white in color and visually resembles popcorn when
viewed under a microscope.

£3 =2 38 20t Features Key applications
o HANY CHEMEDMA) A EH o HRIE 2 FEIR SIPOR® PC * closed porous sphere surface e SIPOR® PC for paints
. =287 . 714 315} HZE SIPOR® CC « high brigthness and coatings
« SYpHU o E27IEN AIYE Y S * neutral pH-value * SIPOR® CC for construction
. ojo TS oz, _5|_pOR® SP= 9|8 2} A=, very lightweight chemical products
s1s ofl Mgtstod ZHel 018 2 2 . s SIPOR® SP is suitable for cos-
. ety = - e eco-friendly . o .
S0 &RE O|M E2tAES metic applications and is recom-
Chalet &~ = 2 ZIsHA of mended as an alternative to
otoz AXI=EIL|C} microplastics.
H2to|E 7|8 s SHA:
High Performance Fillers based on perlite:

SIPOR®

24 ME ML | Product range



ACRYSMART®: X|SZ OfAE] HYX|

ACRYSMARTe= OF3E F2|0f| AtEot7| 2ls S'Ho| /HLE(USLICE Of
3% R2ls EYHO| =11 7H{R0 7|AHN E40| 24511 LIFQ0]| &
2EtLICt 3L o3 RElE 40| 0olsto] 4o el O[S EL
C}. Z=Q S{Ef= TH| AIE, CHE H A|E L SEX|QILICE ACRYSMART®
REls FH 220 w2t Lt EfF SAIC| FRutgs HStA|ZLICE 1120
M ISR Y UED M20M &S M2 AEst= 0|FEE |
SEHLCL G2 0{20f= 7HEEl ACRYSMART® O3 2 {27t £ Al
(OFF)OlIA REAM MEH (ON) 2 MEHEILICEL H2 20 s E2tAE
2|7} CHA| EHESHEILICE (OFF).

ACRYSMART®

= = o =
=§>I —,—9_ 3'8‘ —,._-OII
o XN =H o A2 Y XSF
o OflX| Hof o AMEel g 24
o RX[HE| 2ER « Zt0| Xt11 3 FH Lo
o AEUAE . 2E A
Mgof Xt
ACRYSMARTe= Z2tAE| HEIo =2 M EL|CE 80| 80[5IH #Yst

A 2UELICH 54 25 PMMA-SE SIS0 F =5 7L o E
B0 =8 FXIE S3ll SSELICh

2 20N EHED =2 2T FuiM
Transparent at lower and milky white at higher temperatures

ACRYSMARTE®: The intelligent masterbatch

ACRYSMART® has been developed specifically for use in acrylic glass.
Acrylic glass is highly transparent, lightweight, has good mechanical
properties and excellent weather resistance. In addition, acrylic glass is
easy to shape and is therefore in construction widespread. Major forms
are especially solid sheets, multi-wall sheets and corrugated sheets.
ACRYSMART® glass changes its transmittance of light and solar radiation
as a function of ambient temperature. It offers the advantage of auto-
matic shading at higher temperatures and the optimal use of daylight

at low temperatures. On hot summer days the modified ACRYSMART®
acrylic glass switches from a transparent state (OFF) into a milky white
state (ON). At lower temperatures, the plastic glazing becomes transparent
again (OFF).

Features

Key applications

o self-regulating e skylights and rooflights

* energy saving * conservatories and greenhouses

* maintenance-free e carports and canopies

e suitable for extrusion and
injection molding

e facade elements

ACRYSMART® is available as plastic pellets. It can easily be mixed and
spread evenly. It is either homogeneously mixed with impact-toughened
PMMA-molding compounds or fed via a dosing device during extrusion.

PMMA 7[Hto| X|:5& OtAE{HYX|:

The intelligent masterbatch based on PMMA:
ACRYSMART®

/\ -
HPE Minerals Ltd.



HMH Xe|= @Ae ME 20y
Surface treatment is our know how

OHE 2HE ditsts Sot 24t 280 BOFLICE 2235 T A4
LML RE SV E 2 01 5lo|=24 OFS ddstn

ShAfel Bre TAs

LB AN [ XStE 2HE e 4 ASLICE M2t I
7|HH A" S40| JHMELITE

26 HE 7ML | Product range

During the production of mineral flours, molecular bonds are broken. The
unsaturated terminal silicon and oxygen atoms react with water molecules
out of the air to form hydroxyl groups, onto which other water molecules
can be adsorbed. This water film weakens the bonding between fillers and
polymere system and cannot be removed completely by drying, even under
vacuum conditions at elevated temperature over a long treatment time.

A lot of our High Performance Fillers are surface treated. This surface
treatment of mineral flours with silanes or silane-based compounds ena-
bles optimised effects at the interfaces of the polymer matrix and the filler
system. Thus better mechanical system properties of the inorganic filler.



Z2|Hoi| Zl¢el 2nE THNL F= IYS A= /I M= 9
=} ol

Recommended application

The most reliable way to find out which coating produces the
best results for a specific polymer is by experiment.

Z2|0 AIAH 2h X1

polymer systems labelling
EP, EPDM, FA, MF, PA, PC, PE, PF, PP, PUR, PVC, UF, - AST
E2|SE | polysulfone, =& &4t | aqueous dispersions
ABS, EP, MF, UP, SAN, PA, PC, PE, PF, PP, PS, PUR, PVC, - EST
LI = =X | alkyd resins, HESHE | polysulfide, 8 314 AA® | waterdilutable systems
EP, PE, PMMA, PP, PS, SAN, UP - MST
2|2 12 | silicone rubber CRST/ -TST
EPDM, EPM, EPT, PDAP, PE, PP, SBR, UP - VST

~No

+H20

—rImZ—=

hlﬂ
N

R'=Si—OH +HO— | £ | —>R'=Si—0—
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Mete oPYEol 97| S18YI9f T14EE WS Ta|, Sofo| AtgY|2
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Silan reaction
at the surface of the mineral

For an optimum interaction
between filler and polymer

Silanes are bifunctional compounds that consist of stable organofunctional
and hydrolysable reactive terminal groups. The hydrolysable group combines
with the filler surface, while the organofunctional groups harmonise with the
polymer.

Different silanes as epoxy- and aminosilanes are well proven for surface
treatment of our High Performance Fillers. An important advantage of
this method of incorporating surface treated fillers directly into a polymer
system is that the condensation by-products escape during coating of
the filler. They do not remain in the polymer system, as they do in the
case of in-situ post-silan treatment.

It is also easier to incorporate coated fillers into a polymer than uncoated
ones. To achieve an optimum bond between the polymer and the functional
filler, a surface treatment specially adapted to the polymer system must be
applied to the filler.

/\ -
HPE Minerals Ltd.
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0|L|2 | Mineral High Performance Fillers S 2 g I a3 s S5
S 5 S S R S S
£ E S& T L w s . S o
S 3 —"g N> g H S ) Ew\ )
S WS | <S5 ae IS | WSS S
ISIECH ol = H = o I S S = T2
A2|3} | silica TALEIME (QS) | silica sand 80-2000 2.65 7 7 25-50 14 -
MILLISIL® / A2|Zk 22 | silica flour 16-90 2.65 7 7 67-85 14 14-21
SIKRON® / &2[7} O|M| 2 | silica fine flour 2-11 2.65 7 7 81-89 14 23-28
SILBOND® / EH X2|El 2|7t 22 | surface treated silica flour 3-40 2.65 7 7-9 71-89 14 11-26
SlO|E Mz2|7H(WQ) | White silica 100-3000 2.60 7 6.5 60-68 20 -
2| AELRIO0|E | cristobalite SIBELITE® / I2|AEYE0|E 2U/E|HE
Cristobalite flour/sand 3-310 235 6.5 9 92-95 54 21-28
SIKRON® / A2|AEL2}0|E DM 22 | cristobalite fine flour 2.5-29 235 6.5 85 96-98 54 25-34
® / Z0|M| F2|AEYEI0|E 22
SILMIKRON® / Z0|A| 32| AEURI0|E 23 | 05 235 6.5 85 97 54 34
ultra fine cristobalite flour
o, BH X2|E 32|AEYal0|E 2t
SILBOND® / 221 X{2l2l 22|22 2i0|= 2 2533 235 | 65 85 | 8997 54 2127
surface treated cristobalite flour
88 Ma|Ft | fused silica AMOSIL® / 88 Me|7H 8L | fused silica flour 437 2.20 6 6 94-97 0.5 15-27
o, X0|N| 28 Al2|7} 2ot
SILMIKRON® / X! Il &8 &7t 2 | 05 220 6 s 97 05 34
ultra fine fused silica flour
® s At XE|El 22 Alg|z} 2ot
SILBOND® / 2 X218l 88 L=i7t 23 428 220 6 | 659 | 8994 05 17-27
silane treated fused silica flour
BRUCAFIL® / A2t X2|El 88 d2|7t 22 _
silane treated fused silica flour (spherical) SR 22l e e CS
5| M i ® Alzt %{2|=l 25| Hat
T8N | wollastonite TREMIN® 283 / A2t M2|E #2]4 22 2515 285 45 10 90-94 6 2327
silane treated wollastonite (low aspect ratio)
TREMIN® 939 / &2t X{2|E 734 2%
silane treated wollastonite (high aspect ratio) 17-99 285 45 10 8091 6 31-50
7t&2l | kaolin Chinafill / 7122l &% | kaolin flour 14-65 2.60 2 5-7 82-88 5 46-56
22 | mica TREMICA® / Mt M2|&l 22 8 | silane treated mica flour 37 2.85 25 9.5 79-83 7 62-71
e/ ARt XE|E 21 2t
TREFIL® / 212t X2l 322 22 30-50 280 | 225 | 95 | 3945 27 -
silan treated phlogopite flour
M | feldspar MICROSPAR® / &A 22 | feldspar flour 0.5-10 2.60 6 10 96-97 - -
St Mt | nepheline syenite MINEX® / 8t M&Qt 29 | nepheline syenite flour 4-13 2.60 6 10 85-93 6.5 13-27
® , A2t X a|=l 5}A AMxtot Haf
TREMINEX® / &2t M2[2] 8t J3e 2 232 260 6 10 | 8593 65 13-27
silane treated nepheline syenite flour
AMI | anhydrite TREFIL® / AN D 22 | anhydrite flour 3 3.00 3 9 89 - 19
EMMZUE | calcium carbonate CALATEM / CRISCAL / MIKHART 1-400 2.70 3 9 96.5 - 18
20|Lt | alumina SEPASIL® 1284 / 2R20|Lt 22 | alumina flour 1-6 4.00 9 85 90 7 =
SEPASIL® EK / &2t X{2|El 88 LR0|Lf 2% _
silane treated white fused alumina flour LS S 2 e L) /
2A510t 20| ® , Alat 22|l AXSIRI20|s
UstdRlls HYDRAFIL® / S8 2|8 LIS 20l 0.8-106 2.40 3 8 | 9199 15 1531
aluminium hydroxide silane treated aluminium hydroxide
4 | talc TIKRON® / A2t M2|&l &M 2 | silane treated talc flour 2 2.80 1 9 93 = 73
HElO0|E | perlite SIPOR® CC 744 8t&t MEE | for building chemicals 125-1100 - 7 7 - 0.08 -
SIPOR® PC HIRIE X A& | for paints and coatings 55-115 - 7 7 - 0.08 -
SIPOR® SP #|0} MIEE& | for personal care 70-300 - 7 7 - 0.08 10-56
A= ST SILATHERM® 2-31 3.65 5.0 6 78-87 57 25
At e s SILATHERM® Lite 56 240 | 65 | 85 | 9899 - 2326
SILATHERM® Next 2.5 4.00 9 8 98 7.3 16
SILATHERM® Plus 6-118 4.00 9 9 88-97 7.3 94-99
SILATHERM® Ultra 3-20 2.3 1 - white - -
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ChAtel U8 HIE2 R CLP F8(EC/1272/2008)0| k2t STOT RE FHE| 2| 1 £ 22 2R EL|CH
EC ApMEt HEE sig SEQHH0|EA|ENM PS £ JUBLICE 0| S8 7|& DMl LE2 X
Z|ciat Fehdol| Rolsto] 475101 +2GLICE J2{Lt At 70 Alzilof| chst Zntet HE A

2 b Mof| cHa 2 A 4 glon, HM3Xt E5{H0| HSHE|X| SH=Che HE 258 4 giELICh

017]0f| AL2E © 7|S & 3tLt O|Afe| =7tol|M 2t AEIt SEEIUSS <|0|gtLict F7t AEDt J|Ef 223t At
0| Qlon] YALZ oARtEtAlR. FHS2I 8HR BX|of Q4.

Some of our products are classified into the STOT RE cat. 1 or 2 according to the European CLP Regulation
(EC/1272/2008). More detailed information is available from the respective material safety data-sheet. The
figures documented in this application technigue report were collected and shown to the best of our knowledge.
However, we ask for understanding that we cannot take over liability for the results in individual cases and for
the suitability and completeness of our recommendations, and cannot guarantee that no third-party patent rights
are restricted. The use of the symbol ® herein signifies the registration of the associated trademark in one or more,
but not all, countries. We are available for further questions and consultation. Printed on paper containing kaolin.
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With friendly support of the museum of mineralogy, Steinmann institute, Bonn.
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