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We develop the answers to your filler questions

The Quarzwerke group is an independent family business with almost
140 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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“Competence across the board"”
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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.

/\ -
HPE Minerals Ltd.



1

A =
Silica

A% MHEFEE SR

A& (Si0;) 2—MEENKET Y. EEETAR. THRAM
EMRESONHRYF. £BRARH, ZShEBEEUAR=F&

ANEREE.

NIV AREXEENZ BN RAEDT R, MLZHEE

MPHHBEBEREUNEEFERARENER . Quarzwerke ZHE]

RS AEN. EMRESTESIER. SR TIRFITITE

B, MtEEHAER. AR IBHEGED.

SHFEFEENENERNAER/BEATY, KT L% EIMNE
FENBEIRE. BIEAMESSRFEAN, Quarzwerke ATLALEF=
FER 1 um HBEARED.

B—IMEMILBRITEENAEFNRTESE, FlanEReE
JRk R EAR -

4 PSR | Product range

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 sili-
ca sands are thoroughly prepared. The raw material has to pass extensive
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.



Y Features

e [ 265g/cm3 o density 2.65 g/cm3
- BE7 (ER) * hardness 7 (Mohs)
. EFEE s high chemical resistance
o {EARAKREL: « low thermal expansion:
14*106/K (FBE 20-300°C) 14*106/K (at T 20-300°C)
* RIFHIFE AL AL * good electrical insulating properties
(R IRFEAEDE) (low tan delta)

“Quarzwerke
BARAEWEERSEeEER. 7

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

FENA Key applications

o BB/ SNERIREL / BRIETHIRA s paints / external plasters / anticorrosive coatings
- ATHRSEBNFRENAE * epoxy resin for electrical applications

o B/ ERLE s construction / construction chemicals

o IEAM s engineered stone

o EERR * silicone

ER AR SRR

High Performance Fillers based on silica:
MILLISIL® | SILBOND® | SIKRON® | SEPASIL® | HZERD
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FRAEEMAEL | dental casting material

ARRE: HEHNEE

FARAERAENSEXESY. BXTFAE, eE8RARHIEE
F. FAilt, FRAREHMGAERETARL 1500°C HEDEFALE
R, BIRERY BREENHEREERKE235g/mm3. H
ARSI ESEAITSENIEEENEE. FREMGE—
HEELZEE. TTRERERZM 300 pm ZX 1 pm KR
RIS

HAR

Cristobalite

Frit

« B 235g/cm3
« FEE 65 (ERX)
o EmFN
o AR
54*106/K (FRE 20-300°C)
. HREMEE (Y-&E>94)

TENH

o SEEESNFRALFIR T
* PMMA, UPH| TR2G+#H

- JEEFRD

* PP 70 PE SHEEHHIF O
o FRUEAME

o BERBEHME

ERARRNSMHEREER

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

e density 2.35 g/cm3
e hardness 6.5 (Mohs)
* high chemical resistance
e thermal expansion:
54*106/K (at T 20-300°C)
e 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
 dental casting material

e silicone sealants

e precision casting



White silica
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White silica:
hard core with bright surface

Weisser Quarz (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/cm?3 * 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):
01-05,/03-09,/07-12,/10-1.7/15-22/2-3

EN B ARG ERER

High Performance Fillers based on white silica:
BB (White silica)
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Thermal expansion of choosen minerals
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Fused silica
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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%104/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
e density 2.2 g/cm3 e electronics
e hardness 6.5 (Mohs) * casting resin systems
e chemically inert e electrical insulation
o extremely low e precision casting
thermal expansion:
0.5*10¢/K (at T 20-300°C)
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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 * micro processors

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=03um e lacquers

e specific surface (BET)
of 30 m2/g

AMOSIL® | BRUCAFIL® | SILBOND® | SILMIKRON®
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SBAL | traffic red EA | snow white & | ultramarine ZBE | traffic yellow

FEARK: Colored silica:
MES & mZiaE Abrasion resistance and colorstability

YEARHANESEENRNARNM UL EE RSN &K Coloritquarz (Colored Silica) is produced out of pure silica sand with

BeRER IR . S NBREYSSGE 2 BAAMAEEER. H 7 ftr round particles, special resins and pigments to obtain nonfading pro-

EREM 700 2B IRE I HEER. HeNZHEEIERe ducts. Every single sand grain is coated with a 2-component-resin-system.

FNEEMEE N IR T B IR EAL. 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.

FEBAR

Colored silica

i FEWH Features Key applications
- AWK EEIEm o ET PMMA, EPFIUPHIAIE e brilliant colors and * solid surface & engineered stone
. ETFRES AMITIEAH high light resistance products made of PMMA, EP, UP
. FBEENEIM o Tollibiy * a wide range of colors e industrial flooring
o SKEEYTEE o HeatihE and blends * colored plasters

o JKiEE e dependable reproducibility « aquariums

o JEEARIT * safe for aquatic life « road markings

FOBERIEE | standard grain sizes (mm):

01-03 0.2-06

10 F=EMES | Product range
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“Diversity in size and color”

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 colo-
red silica, the resin-fillerratio can be adjusted at 1:2 to approx. 1.3.

MinMix B9 &=

« MECHHERIRES

« RABHNREREE

« RfEREREMERRA
© FEEEEC T PR IR
«  SCEN R B RO HhAR SRR
« B FEE.

Advantages of MinMix

 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

FAR S BRI = T RE IR :

High Performance Fillers for decorative effects:

FRAR | FHREE | AKSet® | MinMix

/\ -
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{RBGATFIILIRAR | bumpers and spoilers

ERA:
1EoE, RN AK
BRAEARGENRRR, HEY 450°C BRE THR. B4

HERAOFANER—TTHBURTHREE, EEEBURTRAN
MmIFAR.

RIEFTERMIR, HPF 4 EARKAELE BUIREHR
(TREMIN® 283 &%) SHEBBKZLHEEE HRE R AT
(TREMIN® 939 &%) »

FEIRA

Wollastonite

Wollastonite:
Reinforcement, low thermal expansion

Wollastonite is a natural occurring calcium silicate that is formed at
about 450° C. The structure of the wollastonite particles depends not
only on natural conditions but also to a large extent on the preparation
technigues employed.

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

i

o I 2.85g/cm3
« WE 45 (ER)
. RABKREC
7%106/K (FRE 20-300°C)
o BRRYIESRERE

12 F=@BER | Product range

TREMIN® 283 TREMIN® 939

Features

e density 2.85 g/cm3
e hardness 4.5 (Mohs)

e low thermal expansion:
7*106/K (at T 20-300°C)
e excellent reinforcing properties

| Oil seals



“{ i TREMIN® fy383d i

“Reinforcing properties through the use of TREMIN®*

ITENA

o IF2¥K} (PA PP, PU %)
BAFREIL

o RSP BIIN AT R

s BENANETHARE

© EEMR

s BIRMIRE, BIaNKER EP/PUR

TREMIN® 283 /=& : HURBNL (KE/ER 3:1) KK&ELE
TREMIN® 939 =& $HIREBN (KE/ER 81) akK&Et

Key applications

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

* fluoro elastomers 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

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

R ARSI REER

High Performance Fillers based on wollastonite:
TREMIN® 283 | TREMIN® 939
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Calcium carbonate

BRERES: —ThSRAREIT W1/
BEBZLR LERREENT R, IBEETARNA
RETRES . RBREELENANEERL.

B R EEABREREMAMAEZFINEE. EITFE
MR = it E R ER T ERERAE.

R4k TERMA
o ZE 2.7 g/cm3 o SEERE
+ WK 3-4 (ER) o Tl
* ST - PVC/ BRI

BT RERIS A S AL AR

High Performance Filler based on Calcium carbonate:
Calatem | Criscal | Mikhart

14 F=EHES | Product range

WEIK | quarry - Provencale S.A.

Calcium carbonate: A soft mineral

Calcium carbonate is one of the most common mineral compounds

on Earth and is found primarily in massive limestone sedimentary rocks.
Calcium carbonate is an important raw material for countless appli-
cations. Our product range includes types with different particle sizes
and shades. They influence the viscosity of the end products or improve
their opacity or whiteness.

Features Key applications
e density 2.7 g/cm3 e dispersion paints

e hardness 3 - 4 (Mohs) * industrial coatings
* high abrasion resistance e PVC / Plastisole

e blocky particles e adhesives

—
e
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Anhydrite

TOKREAES: — iR A AR

BHRRRATKEERT KR
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Frit

+ BE 3.0g/cm3
o BE 35 (ER)
- mBEE

o RIFHIEIRYFIE
o BRUREEH

F=N
o

ITENHA

. BRRE
o TAkigEt
. BRUZE
==yl

ERBIEABKNZELF
MR TKEBSERRENGTEY RRE, HARmF

TEARM LBRIFEBE | Cood transparency on wood

FeIKEREEES | 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 Key applications

* density 3.0 g/cm3 e clearcoat systems

* hardness 3.5 (Mohs) * industrial coatings

* high degree of whiteness e construction chemicals
e good transparent properties e adhesives

e tabular structure

SRR BRI

High performance fillers based on anhydrite:
TREFIL® 1313
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XFT R M GUFT R BR A TR BRI IE M. Ak, SHRERKL
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BBAFR, BTREEZERNNSHME, B1RERBENURHF
BEIRRE T HAREE

SILATHERM®

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® H9%5 4

* BE 3.6g/cm3
s BES5 (XEIK)
o kFEIEM

* &

o FEECREUR

SILATHERM® Lite B943 14

o BE 2.35g/cm3

s EE 65 (BERK)

o kFEIEM

* A

c EEBMAE (Y>94)

WFESHNSHMAE, SILATHERM® Extra F1 SILATHERM® Ultrahé 2
] HIE .
BEBIBER!

16 F=@EMESR | Product range

Features SILATHERM®

* density 3.6 g/cm?3

e hardness 5 (Mohs)

e chemically inert

* heat-resistant

e blocky-needled particles

Features SILATHERM® Lite

* density 2.35 g,/cm3

e hardness 6.5 (Mohs)

e chemically inert

* heat resistant

e very high brightness (Y > 94)

For even higher thermal conductivities, SILATHERM® Extra and
SILATHERM® Ultra grades are available on request.
Please contact us!



SILATHERM® Plus: SILATHERM® Plus:
HE—TER The logical development

BINERESE, BB FNANKEEENLFIME 5 EIE For example in automotives the number of electronics and electro

RSk, MAETERERSUS, SGABNNAETE . & applications in terms of automation and crosslinking is steadily increasing.

WEIWRN AT, RAENERAEEERESNERIRETE XK But also the field of alternative power drives poses potential for heat

Bk MBSFHERIDI IR SAE, AIMUFRBAREFEZFLE  conductive plastics. The issue of heat generation and their effective

ITHEREBIEAT R, 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 2—ME B REHIRBENSHER, SEKXE  SIATHERM® Plus is a range of thermally conductive fillers with optimised

ML ERREIMEE LS. SILATHERM® Plus 33 B FEESS  packing density. Very high filling degrees are combined with excellent flow

IR S4EN F. properties. SILATHERM® Plus is particularly suitable for applications where
electrical insulation is associated with higher thermal conductivity.

BT lE SR ERER

Fillers for increased thermal conductivity

SILATHERM® Plus ZESR &M BE IR R R AYIE = Advantages of SILATHERM® Plus in epoxy resins
o B4 W/mKRE SRS o thermal conductivity higher than 4 W,/mK

s HIEFEKE * increased filling degree

c RHEE e low viscosity

o RIFHPINMZRFE * good mechanical properties

SILATHERM® F= @ RS EZE M A Key applications of the SILATHERM® family
s SHABMELEY « thermally conductive thermoplastic compounds

s SHAMEMEBEEMH o thermally conductive epoxy resin composites

s EREEZREMHRSITH e electrical components with high energy density

* LED. f&/%2% * light emitting diodes, sensors

o HAbIESE. EMC. CCL e microprocessors, EMC, CCL

TENNEFCES YT HIER. STHREXRE, 33T AN Various grain sizes and mixtures are available. A much better homogenization

R EmMFTHERALEAUBRERESHIMN. XFERETHN is achieved with all types by a surface treatment specially adapted to the

HUE M REFNE = A9 SR polymer. This leads to even better mechanical properties and even higher
thermal conductivities.

RS AR A0S P RE RN

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

/\ -
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Kaolin / calcined Kaolin

Sl t: BAHEEAEFIERERER
Bl TR —FMRRAEERRR, B EREM TSR T
WERL B IETAIRA BRI T SEMENT RS E.
BILREEA WL FER G RIE LA S S KB E ORI
B3l THRIEBTE, SRRRTRITRKLE. REH
BT A R — SRS RN AL L&

£ 1000°C BT BB EIR THENESBRRN AR M.

¥l

o B 26 g/cm3 | 2.4 g/cm3 §FRFIRIEEIS -
WE 2|3 (ER) $@kkalt
RBBAKERE: 54106/K (FRE 20-300°C)
BK&ELE (1:40)

AR K g5

FENA

.« HEURE
SEHEAT (51 PVA)
. MR

. B

. L

ET 5 L RESI LSRR

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

18 F=@MES | Product range

Kaolin: fine filler with reinforcing properties

Kaolin is a natural occurring raw material, which is refined to an industrial
raw material by extent processing. Kaolin is separated of its accessory mine-
ral by water separator technique. The classification in different grain size
distributions takes place through drum washers, cyclone classifier

and centrifuges. Subsequent dewatering by sedimentation, filtration and
drying takes place. Bleachery and magnetic separator improve several
kaolin products.

A calcination at 1000 °C transfers our white kaolin into a product ideally
suited for rubber applications.

Features

* density of 2.6 g/cm3 | 2.4 g/cm3 for calcined clay
* hardness 2| 3 (Mohs) for calcined clay

o low thermal expansion: 5*106/K (at T 20-300°C)
 high aspect ratio (1:40)

e pronounced lamellar structure

Key applications

e dispersion paints

e dispersion adhesives (i.e. PVA)
* rubber

 flame retardance

e cosmetics




=8 mhRER

ARRARRGFENERERSE, AFITETHENEREE. B
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Frit

* [ 2.85g/cm3
s WE 25 (ER)
o SR

o RARHE

s BKRELE (1:30)
» E AR

EFEMH
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o EERRERRRY
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© TEmRE

© AR A

© BERE

. RIHR

© RIS

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.

Features

* density 2.85 g/cm3

e hardness 2.5 (Mohs)

* high thermal stability

e Jow oil absorption

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

Key applications

* 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

* matting agents for powder coatings
* high temperature coatings

e decorative effects

e decorative cosmetics

ENEFHE R

High Performance Fillers based on mica:
TREMICA® | TREFIL®

/\ -
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EALEKSE
Nepheline syenite

ERAIEKS: Nepheline syenite:
— S AENT W a crystalline silica-free mineral
BEAEKEBRKAMKAERTAER, BNHKA. BRKAEHM Nepheline syenite consists of feldspars and feldspartype minerals such as
Bf. albite, microcline and nepheline.
XM YRR ERAE. EAEKAZEMEN, HES5KA This mineral raw material contains no crystalline silica. Exactly as feldspar,
—8, HEMTETSEREENEAE. nepheline syenite is inert and is characterised by a Mohs hardness of 6,

and a high degree of whiteness.
i FEMNA Features Key applications
s ZE 26g/cm3 o SEERIIR e density 2.6 g/cm3 * dispersion paints as well as
.« BE6 (EK) RERR ER AR R « hardness 6 (Mohs) silicate paints and plasters
o B  BRRER, #EW * high chemical resistance * clear lacquer systems, i.e.

L HN2E Sy = . . g
s BHE HOMEBRER * high degree of whiteness UV‘/flrdir?/ng l/ac7uerl 5}; jtems
o R4S 153- 155 © EBRSEIRRAE « low refraction index of * antkblocking in plastic films
1.53 - 1.55

* EWZHETIAZTIENR
* BRGNS

e transparent behaviour in
many binder systems

e thick-slated structure

ERBAERANS AR

High Performance Fillers based on nepheline syenite:
MINEX® | TREMINEX®

20 F=EMESL | Product range



KA:

—M AR STHMLF R IER

HEATHARRWIER AR 60% N8, F/KAERESE
IERFERLNT R . KAZ—FmF IR
MR IR. HPF IR AMNKA, EINRIEHAMN T

RHETHE SR

FiiE

o B 26g/cm3

s WE 6 (ER)

s SN

s BAE

o {EIFEFEK 153 - 1.55

s EFZHMETIREHER

FENA
© SERHAR
R ER TR R Y
© BEAER, EW
FOMEBLRERS
o EBRSERRNTHLE
© TR}

=, BAEMRR

Feldspar:
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

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

low refraction index of
1.53 - 1.55

transparent behaviour in
many binder systems

thick-slated structure

ERRANSMEREER:

Key applications

dispersion paints as well as
silicate paints and plasters

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

antiblocking in plastic films
dental

High Performance Fillers based on feldspar:
MICROSPAR®

/\ -
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E LA
Aluminium hydroxide

S&ksa (ATH) : &R

SRMLBHEBLIT SHMKE. SREUBENRERRZHBRE
M (180°CHERIK) , HAEMKERE.

ek FENH
s EE 24g/m3 o B4
* BE 3 (RK) . GRS
o HEAKRM BNt
15*106/K o TEMBSRSE
(FIRE 20-300°C) .« BT A ERE R
s EHE (Y-&{&E>94) * SMC/ BMC AR ALK
.« [E

ERE R AN IEREER

High Performance Fillers based on aluminium hydroxide:
HYDRAFIL®

22 F=EMESL | Product range

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

density 2.4 g/cm3
hardness 3 (Mohs)

thermal expansion:
15%106/K

(at T 20-300°C)

high brightness (Y>94)
flame retardance

Key applications

cables

textiles like carpets

epoxy casting resins
different applications in the
chemical industry

SMC,/BMC as well as latex



fksh: BREMmIER White fused alumina: hard and transparent

SHEE—MER~R. CEBRNERINPHRIBLEIEERK White fused alumina is an artificial product. It is molten of high quality
B, 28 99% AR o-Fiki5. eEENESEREEHER S alumina in an electric arc furnace. White fused alumina consists of about
H. HESNALTCERE. SHEENSMIELEESRE Ik 99 % a-aluminium oxide. The outstanding property of white fused alumina
o SEPASIL® NI ERBEM AN REEREENE L. BI—D is its high hardness and transparency. Only diamonds are harder. This
BHNIRSNARNN AR TRENCZOE. 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.

g TENH Features Key applications

o B[ 3.95g/cm3 * BEMENARY s density 3.95 g/cm3 * abrasion-resistant wood

. BE9 (ER) FEmRE « hardness 9 (Mohs) and decorative coatings

o fpEAREN * BER s chemically inert * laminates

o EFSIAFIRGIER . E_*E%’fi‘fﬂﬁﬁ « transparent performance in * casting resin systems

. ERENT S R4 F many binding systems and high voltage isolators
 WEMIIZ: BF®L * narrow grain size distribution

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

EitamE B S R E

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

SR NI iE

White fused alumina and silicon carbide

RLEE: MEN|ABRIRME Silicon carbide: hard as diamond

RUCEEEMRNAEY, REMMMERSSNAMEE. AR SiC is a chemical compound of silicon and carbon. Structure and properties
HNEZE, HABERXBEELN. BTFESBWEMSEA, &M of this chemical composition are similar to diamond. Technical silicon
RNEEZATHER. HPFFYIEEIREERNERRRE, £ carbide is black-green and has an extremely high hardness of more than
BZERNEREMERBEFNESERE. 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.
I FENA Features Key applications
o B 321 g/cm3 o FFEEFNHOIEF  density 3.21 g/cm3 e grinding and polishing
s E>9 (ER) s RERS s hardness > 9 (Mohs) e coating systems
* WEHER * extremly high melting point

ETRUENSIEsEEs:

High Performance Fillers based on silicon carbide
SEPASIL® SIC

/\ -
HPE Minerals Ltd.



B BAEERANRTER

BABTERERER. 2MBAEANRTTRASHKELS
BRI RMELRA. BFREZEMNSEES DR/, Bi®
MTRERZSE. XSEHAAMFNRRM. FTOMIBKEFE
ERBANARENZ. BIFaNRRFREERE. BHE
BRI

i FTEEH
o Z[E 2.85g/cm3 o ¥BHl (PP) FMIZER
s WE 1 (ER) o EBHIPFRE T
o kFEIEM * BrthiE
 FRR&EW o FFAMIE SR

o BERIERA

OB AR SRR :

High Performance Fillers based on Talc:
TIKRON®

BAMNB LGS

Talc and perlite

BHREE—MALBLE, 22RAHIMBRNEEREA. 23X
R, TRTHRENER-

SIPOR®F= A FIHIE TR AHM . MFAEFI1000°C, T fAFRIE IR
k. BMEKEHRENZELEER, FeAAG. EEMETUE,
RAEBTIBAKIE.

%
« HIBNS IR

- ELEE

TENH

* SIPOR® PC T ilig Fig el
* SIPOR® CCHTEHRIL L=

o mh¥pHIE - HTFESHRAEMEONE
* MR 7=, SIPOR® SPi& FHF 1Ltk
. EAKIT mh, FEEEERIPES S

PR IR B R ML
Fﬁ o

EFRHEN GRS

High Performance Fillers based on perlite:
SIPOR®

24 =S | Product range

Talc: The softest filler in the world
with high melting point

Talc belongs to the group of phyllosilicates. Depending on the deposit, the
size and resulting aspect ratio of the individual talcum platelets can vary
widely. The bonding forces between the elementary layers are low, with the
result that the individual layers easily slide apart. This results in its charac-
teristic softness. Due to the additional high water-repellent properties talc
can be used in a variety of applications. Our qualities are characterised by
high brightness, purity and fine-grained structure.

Features Key applications

e density 2.85 g/cm?3 e plastics (PP) and Rubber

e hardness 1 (Mohs) e building and corrosion protection

e chemically inert e anti-blocking

* very pronounced e pharmaceutical and cosmetics
lamellar structure * carrier for fertilisers

The term perlite is used for so-called volcanic glasses, which have
been transformed into loose rock by numerous weathering processes.

The SIPOR®-product range consists exclusively of perlite, which is
heated up to 1,000 °C in industrial plants. Through this process,
the volume is extremely increased. Expanded perlite has a very low
density, is white in color and visually resembles popcorn when
viewed under a microscope.

Features Key applications

 closed porous sphere surface e SIPOR® PC for paints

and coatings

e SIPOR® CC for construction
chemical products

*  SIPOR® SP is suitable for
cosmetic applications and is
recommended as an alternative
to microplastics.

 high brigthness
 neutral pH-value
e very lightweight
e eco-friendly



ACRYSMART": £ REEHHiI

ACRYSMART® 245315t N A GBI R AT 8. AHERIEE
EHES, EER, FHAEERITFHVMIEEM RO EE.
s, RFEBREESTRE, Rt TNATERD. £
LT REFERSO. SERFESCRFH . ACRYSMART® I¥
B BREREEERTEN AR MNEEE. EAF
ERERE T BEHEXFEMRE T SLI&E B X R A=,
ERAMER, 22 ACRYSMART® BB 7 158 IR TEIG MIE RIS
(OFF) THIAB[EIKS (ON) « EREEET, BREEEH
REBEIZERIRE (OFF) &

FiiE ITENHA

s BIOAT * REMRAH
* HHRER s REMER
© R o FipfniEE
* ERTHEMEE * SMEERS

ACRYSMART® UBBRI BRI IR . ESTREMBITHH.
CELAE SRR PMMA B SN SREE, BEETERET
ERETITEEEHRR.

FETERmMEETERABE

Transparent at lower and milky white at higher temperatures

ACRYSMART®: 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 selfregulating e skylights and rooflights

* energy saving * conservatories and greenhouses
* maintenance-free * carports and canopies

* suitable for extrusion and * facade elements

injection molding

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.

Eit PMMA RIS 8E B RIRL:

The intelligent masterbatch based on PMMA:
ACRYSMART®

/\ -
HPE Minerals Ltd.



RELEZRIEFR

Surface treatment is our know how

EFIRMARNMIERED, SFREBR. NMEMRnER
FHERTFSRAZANKDFREERER, BESHKSFH
IR ERRE E. ZKEEEHS TENSRAYERNES.
XKD FEFRELES, EETRE. FHRAMKRHETFED
TR 2R A

BMHFZSErEad RmXit. FIRERRERELE
M YIFURR B TRELAE, WRT RAYEBAERHERE
FHOREETE. RESMHARIFIRT VRS REYIH
FIERERIH .

26 F=EMESL | 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 treat-
ment of mineral flours with silanes or silane-based compounds enables
optimised effects at the interfaces of the polymer matrix and the filler
system. Thus better mechanical system properties of the inorganic filler.



R A7

L FRHREE R T RHRA A LR LR ELTE
ERREE.

Recommended application

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

BEYIER FEERERIA

polymer systems labelling
EP< EPDM« FA<. MF. PA. PC< PE~ PF< PP. PUR.: PVC< UF< - AST
B | polysulfone, KM B R | aqueous dispersions
ABS< EP< MF< UP< SAN. PA. PC. PE. PF. PP. PS< PUR. PVC+ CEST
FEBR I RE |alkyd resins, Z BRI | polysulfide, I FETERIE FR | waterdilutable systems
EP. PEx PMMA. PP. PS< SAN. UP - MST
FEARE | silicone rubber -RST /- TST
EPDM< EPM<« EPT<~ PDAP. PE. PP~ SBR< UP - VST

N~

i
R'—Si—OH + HO— E —> R'=S;i +H:0
i

I
o
|
—RromZ—=

N~

ATFEMNESYZEANREHEEER

R R AR E MBS REE FA KRR E IR IR B I S RE
HAEe. AKBRNERSENRESS, MEIERASRE
UL EInNER

BMEEGE IR E M AR E R, 2R ATFEINE A
ERHEELE, FRRCHNENERSARESMERTNTTE
FREMEMRET, EREVYRME, BeE~YEERd,
HEARRBERMUERELE, BIFIRBEERSMERFIT
EHAES.
KEFMZIHPIEMERBRERNERZBARSY . BEY
MIMEEMER Z BN RESSEBET T IHNREYERINRE
FIMSEIAY

FHIRRE R

Silan reaction
at the surface of the mineral

For an optimum interaction
between filler and polymer

Silanes are bifunctional compounds that consist of stable organo-
functional 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.

/\ -
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f/):iﬂfl High P'?rlffr?::fjjﬁllers 1] §, 1 é :E % i ﬁ % %
5 @S| o | 25| £3Y | #§
E BS| =z | Be | BSe =
K < S ] S ®sS= S
A% | silica AFERY (QS) | silica sand 80-2000 2.65 7 7 2550 14 -
MILLISIL® / =248 | silica flour 1690 2.65 7 7 67-85 14 1421
SIKRON® / R HE4# | silica fine flour 211 2.65 7 7 81-89 14 2328
SILBOND® / BEE L I AK | surface treated silica flour 340 265 7 7-9 71-89 14 11-26
BHA%E (WQ) | Whitesilica 100-3000 2.60 7 6.5 6068 20 -
FARE | cristobalite SIBELITE® / J5 AT R/EY | cristobalite flour/sand 3310 2.35 6.5 9 9295 54 2128
SIKRON® / 5 JB#D | cristobalite fine flour 2529 2.35 6.5 85 96-98 54 25-34
SILMIKRON® / 3R Z#5 | ultra fine cristobalite flour 05 2.35 6.5 85 97 54 34
SILBOND® / FEJGR AL T5 B3R | surface treated cristobalite flour 2533 2.35 6.5 85 89-97 54 2127
VAR A B | fused silica AMOSIL® / JEB A TER K | fused silica flour 437 2.20 6 6 94.97 0.5 15-27
SILMIKRON® / AR £} | ulira fine fused silica flour 0.5 220 6 8 97 0.5 34
f}l';i(z'\t',';’: t{ d%fifgﬁ%%ﬁ%*ﬁﬂi 428 2.20 6 6.59 | 8994 0.5 1727
O ) LI T
Shon et o e o o) 4 |20 | s | 6 | - | 05 -
BEIRA | wollastonite TREMIN® 283 / BEREUEER AR 2515 285 | 45 10 | 9094 6 2327
silane treated wollastonite (low aspect ratio)
o ] —
;?;xl z'.‘\iea?e?’; v{oﬁﬁiﬁﬁﬁiﬁtﬁzi ratio) 1799 285 43 10 8091 6 31-50
Blgx | kaolin Chinafill / AKPure® Gloss / =l& T #3 | kaolin flour 05-6.5 2.60 2 57 8288 5 46-56
1B4% | calcinate AKPure® Matt + Supermatt 46 270 7 - 9294 - 3742
=8 | mica TREMICA® / Tk (b B = B8} | silane treated mica flour 37 2.85 25 9.5 79-83 7 62-71
TREFIL® / BESR L & R BHDFR | silane treated phlogopite flour 30-50 2.80 225 9.5 39-45 27 -
KA | feldspar MICROSPAR® / K Fa¥# | feldspar flour 0.5-10 2.60 6 10 96-97 = =
ERIEKE | nepheline syenite MINEX® / BE B IEREM T | nepheline syenite flour 413 2.60 6 10 8593 6.5 1327
;ﬁg'g{fﬁl{ nﬁ&&%ﬁgﬁﬁ # 232 2,60 6 10 | 8593 6.5 1327
JeIKBRERES | anhydrite TREFIL® / T 7K BRE& 545 | anhydrite flour 3 3.00 3 9 89 - 19
WRER 5| calcium carbonate CALATEM / CRISCAL / MIKHART 1-400 270 3 9 96.5 - 18
SIL3R | alumina SEPASIL® EK / EER {L R B4} o 400 9 o 97.99 . .
silane treated white fused alumina flour
o | o
clm hyirnide i s lameso . 08106 | 240 | 3 | 8 | 9199 | 15| s3]
BA | talc TIKRON® / BEJRIL B AIB TR | silane treated talc flour 2 2.80 1 9 93 - 73
BBk E| perlite SIPOR® CC FFERILZE S | for building chemicals 125-1100 - 7 7 - 0.08 -
SIPOR® PC FF3RBLAIHIZ | for paints and coatings 55-115 - 7 7 - 0.08 -
SIPOR® SP FTF N AIERF= &4 | for personal care 70-300 - 7 7 - 0.08 1056
Eigfl SILATHERM® 231 365 50 6 7887 57 25
thermal conductive fillers SILATHERM® Lite 56 240 | 65 85 | 9899 - 2326
SILATHERM® Plus 6118 4,00 9 9 8897 7.3 94-99
SILATHERM® Ultra 320 23 1 - white - -
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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 technique 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.

AR B HHTE S HS AT TR SRR R T T

With friendly support of the museum of mineralogy, Steinmann institute, Bonn.

TRAERUM CLP SERL (EC/1272,2008) , EAIRIERSY =M STOT RE (FrEE R8BS - ESHEA) 1 28 5t 2 #K45iE.
BN RNERE S EHNNREEIRRTRE . AN ARAEHFIENESE 2 HEFRRAFTM. BOEHE,

BT BIRBIMERUAR R FEWIE AR BMERRIBEMTE, BRRIES
FRARS ® RRZRMERELE—PRZDIER/MKEM. UFH—DER, RIVEBHAGRS . TSR LTHKK EER.

7F, Glaston Bldg.,

108 Bongeunsa-Ro,
Gangnam-Gu,

Seoul, Korea (06123)
Phone: +82-2-6490-9977

www.hpfminerals.kr

Hidden inside - Performance outside!

Minerals Ltd.

A SUBSIDIARY OF THE QUARZWERKE GROUP




