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We develop the answers to your filler questions

The Quarzwerke group is an independent family business with more

than 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 our customers’ development departments.
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 around the world to ensure productivity.
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We employ a whole team of highly trained specialists to achieve our goals
in the technical sales, our research and development as well as in the
laboratory. The level of experience and training ranges from processing
mechanics to laboratory technicians, chemical technicians, chemical
engineers, mineralogists, plastics engineers and PhD chemists. Furthermore
our production with its experienced personnel, can adjust flexibly and
quickly to new problems and products. Units of various sizes are available
in our plants for the processing and surface treatment of mineral raw
materials ranging down to a few hundred nanometers.
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As a mining company, we are aware of our environmental responsibility.
The issue of sustainability is lived and driven forward through innovation.

Our European association, IMA-Europe, has organized the collection,
compilation and evaluation of CO, emissions for the entire industry by an
internationally renowned consulting firm (Ecobilan, a subsidiary of PwC).
The data on raw material extraction and energy use in production processes
were taken into account in accordance with ISO 14040-14044 (cradle to
gate), but not the transportation of the product to the customer. The
evaluated data was positively assessed by an independent expert and
forwarded to the Joint Research Center (JRC) for publication in the
European Life Cycle Assessment Database (ELCD). They are available
on the IMA Europe homepage.

https,/ /ima-europe.eu,/ eu-policy/industrial-policy-and-circular-economy,/
life-cycle-assessment/
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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.

Extensive quartz sand deposits that are worth mining are of crucial
importance for industrial use. However, chemical purity and uniformity
are generally not enough to use this quartz directly as a raw material.
Quarzwerke prepares the quartz sands thoroughly. The raw material has
to pass through 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.

A further finishing step is the targeted surface treatment tailored to the
specific application, e.g. with silanes or silane-based substances.
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S Features
« HZ 265g/cm3 e density 2.65 g/cm3
« 84X 7 (Mohs) .

hardness 7 (Mohs)

. Q45 LYEFEHA * high chemical resistance
. Lto ofmixt e low thermal expansion:
14*106/K (at T 20-300°C) 14*106/K (at T 20-300°C)
- R4t FH7HAISY
(H2 8 &48)

* good electrical insulating properties
(low tan delta)

Tl

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

“Quarzwerke refines quartz sands
into high-performance fillers.”

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

e paints / exterior plasters / anti-corrosion coatings
« 7] 38 20k & o|ZA| =X

 epoxy resin for electrical applications

< A4/ AF stE e construction / construction chemicals
« AXLIGE AF * engineered stone
. Mg

 silicone

[

High Performance Fillers based on silica:
MILLISIL® | SILBOND® | SIKRON® | SEPASIL® | 7AL EIX 2

‘ Aa|7} 7|4k IS ST ‘
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SHAH ATH Cristobalite: dazzling white

AZ|AELEI0|EE ME|FIo| U2 HAEF|QULICE A2|Ftet &2l A2|AE  Cristobalite is a high temperature modification of silica. In contrast to
2a2to|EE XtH0lls Mo EASHX| ZELICL =4 M2|FtE Z|th 1.500°C  silica, cristobalite is rarely found in nature. For this reason, cristobalite is
THX| JtEstH FE|AELE0|ETF MMELICE ol2{st A 3EE Sl produced synthetically for industrial purposes from pure quartz at approx.
AKXt Rx7F skEke| D A= 2.35g/cmP2 ZASLICE Ol HEE Sl A 1,500°C in a rotary kiln. Through this calcination the lattice structure
NE 7|27t 89| 2EES 017|5t0] HOLt 87|12 =EBILICE A2t s expanded and the density Is reduced to 2.35 g,/ cm3. The resulting air
OREI7HX| 2 F2[AERRI0|E= AL 27| 300umollM T lume| 0123t pockets lead to a negative refractive index and a very high degree of
El UMK ME0| =0 A2 SfetMo 2 H|gy LI whiteness. Like silica cristobalite is chemically inert. Products from medi-
um grain sizes from 300 um down to micronised powders with only 1um
are available.

S| AERE[0|E

Cristobalite

Ex Features
« Ak 2.35g/cm3 e density 2.35 g/cm3
+ 4k 6.5 (Mohs) * hardness 6.5 (Mohs)
. 245 LiskEt * high chemical resistance
o HUHEf e thermal expansion:
54*106/K (at T 20-300°C) 54*10-6/K (at T 20-300°C)
o DR =2 27) (YZF > 94) * very high brightness (Y-value > 94)
FQ 2850 Key applications
. QEE 24 HIQIE 9l ERtAH e emulsion exterior paints and plasters
+ PMMA, UP &Xjf AIX|L|HE AE e engineered stone made of PMMA, UP
« T2 HA  road markings
« PP- 2! PE-ZE M=zHIX| HIbA| e anti-blocking additive in PP and PE films
. XU F=ERMFE e dental impression material
o AZ|IZ ARIE ¢ silicone sealants
- HUFEX e precision casting

32| AERI0|E J|8t TMS ZXIXY:

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

6 ME MR | Product range
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HMEEl= YX=27] (mm):
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White silica:
hard core with bright surface

Weisser Quarz (white silica) is an ancristobalized quartz. The silica core
is covered by a cristobalite shell. This is why white silica has the stability
of silica and the high degree of whiteness of cristobalite. In addition, the
grain surface is slightly fissured.

Features Key applications

e density 2.60 g/cm?3 * engineered stone
 chemically inert e emulsion plasters and
« high brightness silicate plasters

e round grain shape * road markings

e stable under pressure

Products with the following grain sizes are available (mm):
0.1-05/03-09/07-12/10-17/15-22,/2-3

S0|E 2|7} 7|H s ST

High Performance Fillers based on white silica:
Weisser Quarz ( 8t0|E A2|7t | White silica)

N\ .
HPE Minerals Ltd.
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Fused silica

&8 Hel7h HIFA, i %2 €Y A+

Tk M2[7he| A HIEHQLICE 0|42 2,000°C2
QIZHo= MMELICEL 88 d2)7tel £2 §H2 3
LT (0.5%106/K).
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- UE 22 g/cm? . HMXR|ZE
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0.5*1076/K (T 20-300°C)

8 MIZE ML | Product range

Fused silica: amorphous, extremely low coefficient
of thermal expansion

Fused silica is the amorphous modification of high purity silica. It is
synthetically 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%106/K).

These products are particularly suitable for special applications with
variable temperature loading. Using special iron-free grinding and sifting
processes we are able to offer grain size distributions down to the
sub-micron range. 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) e casting resin systems
 chemically inert * electrical insulation
o extremely low e precision casting
thermal expansion: e electric motor encapsulation
0.5*106/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

* adapted grain shapes * microprocessors

e Jow viscosities

With SILMIKRON® 1171, we offer a synthetically produced amorphous
silicon dioxide that is comparable to pyrogenic silica. This very fine product
is characterized by its high purity and low BET surface area.

Features Key applications

* high purity e technical rubber parts

* dsp=03um * coatings
e specific surface (BET)
of 30 m2/g

AMOSIL® | BRUCAFIL® | SILBOND® | SILMIKRON®

7\ .
HPE Minerals Ltd.
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M Al2|7) Colored silica:

LiOFR - 3 AR oRN abrasion-resistant and stable color

Coloritquarz (R A2|7}) = S2 LR HEWQ| =4 AL S £X| 2 Coloritquarz (Colored silica) is produced from pure, round-particled silica
MAE AHESI0] Mt Bl MIESE & BM0| EIX| LT ZF FARY sand, as well as synthetic resin and pigments to obtain non-fading products.
Xt St sttt & 7HK| MEQ| X A[ARCZ A-IE|0] ASLICE 77t Every single sand grain is coated with a 2 component resin system. There is
K| #2& UXt37| Y 70071K| 0|4 A4 S510| 7tsEILICEH O % CHf a choice of 7 standard grain sizes and more than 700 color mixtures. This
g AAO| HIZE7| 20| HAECZ AIESH (o 2Es| 8%t IEA variety of colors provides an excellent basis for high quality and decorative
AXHRL|CH applications.

QA A2|3}

Colored Silica

£3 FQ 3820t Features Key applications
o MYSH MAN =2 LY * PMMA, EP, UP &%H2Q| Q17 CHE|  brilliant colors and « solid surface & engineered stone
. CIOFSH AHALTE S5} M Y AXLINE AE HE high light resistance products made of PMMA, EP, UP
. Alz|sharsk xE A .+ AMAE HIERY * a wide range of colors * industrial flooring
- EYHEA o o + RM Z2fAH and blends o colored plasters

o =T e dependable reproducibility « aquariums

o D2 HA e harmless for aquatic life « road markings

10 MZE 4L | Product range
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“Variety of size and color”

For decorative special effects:

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

Mineral Mix fillers are made from high-quality, washed and processed raw
materials. These are homogeneous special mixtures for the production of
reaction resin-bonded fillers. Thanks to the optimum composition of the
different fractions in combination with different raw material bases and
additives, the mixtures have excellent processing properties. At the same
time the binder quantity is reduced. The maximum filling level and the
curing time depend on the reaction resin system used. Depending on the
thickness of the layer to be applied and whether it is smoothly pigmented
or sprinkled with Coloritquarz, the resin/filler ratio of 1:2 to almost 1:3
can be set.

MinMix2| &H

© A BHREIOf SA| AFE 7HsE 2RM=

EFEIX| k2

E

7‘: (=N
- =2 £7M gEoz Q5 HIgHY
Higtel RS5Y X

40 ™ - HF HE
A

Advantages of MinMix

o pre-formulated, ready-to-use mixtures

* no separation or settling

e cost reduction due to high filling degrees

e supports flow properties of resin formulations

* enables the manufacture of pressure-proof and durable
floor coatings

* high chemical resistance

HAZTIE 93t ANS SE:

High Performance Fillers for decorative effects:
AKSet® | Coloritquarz | Dekorsplitt | MinMix

/\ -
HPE Minerals Ltd.



AZNO] | bumpers and spoilers

3[4 Wollastonite:

2943} S dud reinforcement, low thermal expansion

A2 2F 450°COIlM BMEl= Al UM qAZERULICE #8IA (XL Wollastonite is a naturally occuring calcium silicate that is formed at
TEE XA et ® ofL|et Mg El Ciefst 7tE 7|sof et e L. about 450°C. The structure of the wollastonite particles depends not

only on natural conditions but also to a large extent on the preparation

SHst BY 7|52 AB510], W2 BAHI(LARIS THXIE 3 ol xp 2 techniques employed
T2 71l ZARE{(TREMIN 283 - XM|B) =2 SE/H| (HAR)2 St ElAf Depending on the technology selected, HPF produces blocky particle
ARZ JHA|= (TREMINT 939 - M|Z) HPF 715|A 22r0| MAHEIL|C shapes with a low length-to-diameter ratio (TREMIN® 283 product range)

or distinctly needle-shaped wollastonite particles with a high length-to-
diameter ratio (TREMIN® 939 product range) are produced.

TREMIN® 283 TREMIN® 939

Ex Features
- 2T 2.85g/cm33 * density 2.85 g/cm3
« AT 45 (Mohs) o hardness 4.5 (Mohs)

- G2 guiEh o low thermal expansion:

7*106/K (at T 20-300°C) 7*106/K (at T 20-300°C)

. OASI ZISIE . . .
45 USIEY « excellent reinforcing properties

12 HEZE ML | Product range



KSIHEA AR L0

on

=20|2 & O
EP/PUR 44|

TREMIN 283-H|%:
TREMIN 939-H|%:

2lH| 3:1) LAR(H2 &
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R OB

Key applications

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

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

e friction linings

* anti-corrosion coatings 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 7|8t nds STIR:

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

/\ -
HPE Minerals Ltd.
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Calcium carbonate
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By 2CBR 22 Calcium carbonate: a soft mineral

ERMZE2 X0l THE Yutsel ASSEHEM F2 Yoist 28 o 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 MEHQ0l= Crrst ARt 27| Y MZE9| SHEO0| ESHEILICY.  Calcium carbonate is an important raw material for countless applications.

0|52 2| EHE2 Fdol| a2 O|X|7AHL ERYE s WMES JHM Our product range includes types with different particle sizes and color

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

£3 =2 S8E0k Features Key applications

« 2z 27 g/cm33 - BMHRIE e density 2.7 g/cm3 * dispersion paints

« AT 3 -4 (Mohs) - AHE AE o hardness 3 - 4 (Mohs) * industrial coatings

- =2 Loty + PVC/ ZEIAEIE * high abrasion resistance s PVC / Plastisole

- 022 E YXt - HEH « blocky particles * adhesives

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

14 HEZE ML | Product range
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S 2HZ0| 25t FHY 204 | Good transparency on wood

AN | Anhydrite

Anhydrite: a filler that withstands humidity

Finely ground and dressed natural anhydrite is an anhydrous sulphate.
It is often formed as an evaporation product from sea water. Anhydrite
makes up the stable soil base of gypsum deposits and can be mined
separately.

Features Key applications

* density 3.0 g/cm3 e clearcoat systems

* hardness 3.5 (Mohs) e industrial coatings

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

e tabular structure

oo &

High performance fillers based on anhydrite:
TREFIL® 1313

‘ ZAMTD 7|8k DMS ESRIRY: ‘

/\ -
HPE Minerals Ltd.



SILATHERM®:; &i4l&{ol Z2{2 SILATHERM®: improved thermal conductivity of
EtAE[S| A MY ey plastics through the use of innovative fillers
SILATHERM® M E 2S5l O|H> TS 7|Pte= & E2XQ £FH0|  With the SILATHERM® product family, an efficient solution based on mine-
IHLE|O] ERHAE H Mg MY & JSLICE SAl0f o] HEle ™ ral fillers has been developed for improving the thermal conductivity of

7| HA Z0p7F U, 7|AR B E et AlL|Ch plastics. At the same time these fillers have an electrically insulating effect

and improve the mechanical strength.

SILATHERM® SILATHERM® Plus Features Features

EX| EX|

o =o SILATHERM® SILATHERM® Plus

o U 36g/cm3 o U 40g/cm3 e density 3.6 g/cm3 e density 4,0 g/cm3

o AT 5(Mohs) o A% 9(Mohs) * hardness 5 (Mohs) * hardness 9 (Mohs)

CIIES I g JCIIES I 1P o chemically inert s chemically inert

. Uigy o UigH s heatresistant s heatresistant

- EEY MY Xt « Z[CH 4W/mK o blocky, needle-shaped particles o higher thermal conductivity

o Py ol =2 @ HH e thermal conductivity higher up to 4 W/ mK
2W/mK 0|2 than 2 W/mK

=Q O{=Z2|AH0|M Key applications

o A=Y GIAY X o thermally conductive thermoplastic compounds

o G MY OIZEA K| S8y o thermally conductive epoxy resin composites

o OX| 2RV} =2 M| EE o electrical components with high energy density

o S CHOIRE, MIN e light emitting diodes, sensors

o OO|ZZ2TZAM|M, EMC, CCL * microprocessors, EMC, CCL

o HY| 2B H&st s electric motor encapsulation

CIAs QXL 37|19 E8IES MEE & UBLICEL E2|M0H| E4:5H M&  Various grain sizes and mixtures are available. Much better homogenization

EHEH NI Z 2E RE0IM N O L2 ZES7t O|FO{FLICEL 0|F is achieved with all types by a surface treatment specially adapted to the
S5l 7[AE Eo| S ML HZE0| HF SOHYLICE polymer. This leads to even better mechanical properties and even higher

thermal conductivity.

o A=y BetAElg 14 el

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

16 MZ 4L | Product range




20 =2 ¥ otEy Mica: high thermal stability

RO = LSt SMAXEZS EXOR st MY SMRAMYoZ O EFRT} Mica is a natural phyllosilicate which features a pronounced lamellar
QUEILICEL MABOZE= IS Mo| Hom Dl O|F2 Mo| 2RI ME  structure. There are different types of mica. For industrial purposes

= =1
ElL|CE = SR CISI0|=E2A0|122 U BRE Eot 2M U 22| S 2™ the bright muscovite and the dark phlogopite are preferred. Both minerals
2[5t 7t832 HXOf BiLICE 2B O R x50 222 7t& ELCh are extensively processed, such as by crushing and separation
with hydrocyclones and floatation. Finally they are dried and milled.

AZ 7k BAYX| 2
Motor cover Anti corrosion coatings
Ex Features
- UE 2.85g/cm3 e density 2.85 g/cm3
« A% 2.5 (Mohs) e hardness 2.5 (Mohs)
. =2 olyN * high thermal stability
. Lo ool sA * low oil absorption
.« =2 Z3H| (1:30) * high aspect ratio (1:30)
o EAFOIX} e laminar particles
FO 28280t Key applications
« ASAt SEF20(AM ke 7<| F & orgdol @1 k= * engineering thermoplastic polymers as PA for large, dimensionally
HE g A7iaM AIX|L|0{2! ZSIAEISZ A 9| PA and thermally stable parts for the automotive industry
o A HoIE e silicate paints
< 2MERIE ¥ EFAH 7Y WX o cracking prevention in dispersion paints and plasters
o HAHEX| FE * anti-corrosive coatings
+ OjRC BE A2 * matting agents for powder coatings
. 12 FE * high temperature coatings
. ZAST} * decorative effects
o MZTSIEHE * decorative cosmetics

2R 7|8t 1Ys STA:

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

/\ -
HPE Minerals Ltd.
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High Performance Fillers based on kaolin:

AKPure® silk | AKPure® gloss | Chinafill | FDK | K-Brite | Kaolin TEC | Pharmakaolin

18 MEZE 4L | Product range

Kaolin: fine filler with reinforcing properties

Kaolin is a natural occurring raw material, which is refined into an industrial
raw material through complex processing.

The kaolin is separated from its accompanying minerals using a wet
mechanical process. This is done by classifying it into different grain size
distributions using washing drums, cyclone cascades and centrifuges.
Subsequent dewatering by sedimentation, filtration and drying takes place.
Individual kaolin products are further refined by bleaching and magnetic
separation.

Features

e density of 2.6 g/cm3

e hardness 2 (Mohs)

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

e pronounced lamellar structure

Key applications

e technical rubber parts
 dispersion paints

e dispersion adhesives (i.e. PVA)
e flame retardance

e cosmetics




AN 722l Mi2te) ot
calcined kaolin powdered ceramics

Ch7|sd 25 Multifunctional fillers
2 Fh2Elat H2ta IR EHE 1000°C 0[4fe] 2E0f| M HikgLICt of Calcined kaolin as well as ceramic powders are produced at temperatures
SN2 Eoff 2Lt EHEsID L340 M2 s Za{7h MAHEIL|CE above 1000 °C. This process results in more compact high-performance
fillers.
EN| Features
e 26g/cm39 U e density of 2.6 g/cm3
o AT 7 (Mohs) * hardness 7 (Mohs)
o S22 EYEh e low thermal expansion:
5*106/K (T 20-300° COIA) 5%106/K (at T 20-300°C)
e XERA e Jow oil demand
=Q 0{Z2|7|0|M Key applications
o R HRIE * dispersion paints
o HRIEE A& * mattening agent in paints
o 24 TR (PVA) * dispersion adhesives (i.e. PVA)
o LFIQY HZQX Malx e technical rubber parts incl. seals, profiles
1A 1R 2E and bellows

2y 7tatlg 7|He = ot nYs Ea:

High Performance fillers based on calcined clay:
AKPure® matt | AKPure® supermatt | CALK

/\ -
HPE Minerals Ltd.
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Nepheline syenite
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High Performance Fillers based on nepheline syenite:
MINEX® | TREMINEX®

20 H&E M | 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

e density 2.6 g/cm?3 e dispersion paints as well as
« hardness 6 (Mohs) silicate paints and plasters
« high chemical resistance e clear lacquer systems, i.e.

« high degree of whiteness UV-hardening lacquer systems

o 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:
a filler with a high degree of chemical resistance

OFR BILIAL | Parquet varnish

With a share of almost 60 % by weight of the accessible structure of the
earth’s crust, feldspars are by far the most common mineral group.
Feldspar is a chemically resistant tectosilicate with a thick-slated grain
morphology. HPF offers both potash und sodium feldsparts, which are
separated, classified and finely ground using complex processing technology.

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

A I 1ds STA:
High Performance Fillers based on feldspar:
MICROSPAR®

Key applications

 dispersion paints as well as
silicate paints and plasters

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

 antiblocking in plastic films
* dental

/\ -
HPE Minerals Ltd.
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Alumlmum hydroxide

SIS0 2 BINO|ERLE] 5145101 BSOFLICE ks
0| Efelst SRS Lhoik(180°COlM B4, 52 HAlE 2 b

LIct,

=g FQ 28 2o

o UZ 24g/cm3 A IE

o Ak 3(EA) !

o Y g g2 HR
15*106/K o O|ZA| =X 2K
(20300°C 2 #2)) . 35t Al

< E2 HIIY > 94) Crefst 88 =0k

- oY « SMC/BMC & 2feiA

FUEILR0|E 7|E 1ds ST

High Performance Fillers based on aluminium hydroxide:
HYDRAFIL®

22 ME ML | Product range

Aluminium hydroxide (ATH): white and flame retardant

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

Features

e density 2.4 g/cm3

e hardness 3 (Mohs)

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

 high brightness (Y>94)

e flame retardance

Key applications

* cables
e textiles like carpets
* epoxy casting resins
 various applications
in the chemical industry

* SMC/ BMC as well as latex
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QR0 ZE I EY White fused alumina: hard and transparent

oo
MU
]

HHM 28 A20|LH= Qls MASULICE M7| ot 20| M DEZR Z20|Lt  White fused alumina is a synthetic product. It is produced by melting
2 8|ELICL MM 28 o20[LH= 9F 99 %2 o-AMBILR01E2 2 AME  aluminum oxide in an electric arc furnace. White fused alumina consists of
L|C}. eiM 22 20|Lto| EMEt EML =2 ALt EMEMQILICE O Tt about 99 % a-aluminium oxide. The outstanding properties of white fused
CiSt 2212 CHO|OFREHQULICE O] =2 BEs RE AAM 720N a8l alumina are its high hardness and transparency. Only diamonds are harder.
OF & MtH|QL|ct O|2stE WM 88 L20|Lt 2LUQISEPASIL® 2 &2 & This high hardness is a challenge for all grinding technologies. Our micronised
X327 228 EZTOE §iLICE £ CHE M| Tl A2t B M2t EZ white fused alumina flours SEPASIL® are characterised by a narrow grain size
2 0|88 2 XME|E, 0l 2t AR SH0f| m2F £H0| 7Hs'LIC distribution. The final refinement step is the surface coating with silanes which
can be adjusted to the particular application.

£3 T2 38 20t Features Key applications
o YU 395g/cm3 o LHOtEA x| * density 3.95 g/cm3 * abrasion-resistant wood
o 4k 9(EA) H Y 2 * hardness 9 (Mohs) and decorative coatings
. BfSEOR 23y + 2H0H0|E « chemically inert * laminates
o OIS Hiolg| A\|AEIN|A EXHSH o FX X ALE e transparent performance in * casting resin systems

Me 2 DO HMoIR| many binding systems and high voltage isolators
e S22 YNNI R e narrow grain size distribution
o 7130l w2t SSHL ZHT Y s depending on processing: the

Kb 2k grain shape is round or splintered

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

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

Al S8 U20|LE D ST

White fused alumina and silicon carbide

EFslria: CHO|OZEX

o
n
n
n
ol

Silicon carbide: hard as diamond
SiCe Ae|2nh EtATF AsHE SlEtE LI of steh 2ol 1xet £y
2 CIO|OI2ER} RAFRILICE AUE ElstHaE AR =AM0|0{ 9(22A)
O|Ate| IR =2 AT E 7IX|1 JELICE Of2{st =2 Z ot ofL|2t
=2 88 20| 0| {Z= =2 AOH|Z2 AFZEILICE HPF The Mineral
Engineers = 012 Must #H IEE Sof Z2|0 A|ARIN 255 &
B EME VI B HES BEUELICH

SiC is a chemical compound of silicon and carbon. The structure and
properties of this chemical composition is similar to that of diamonds.
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.
Through the use of an extremely sophisticated surface modification

HPF The Mineral Engineers have created a synthetic product with excellent
binding properties in polymeric systems.

£3 =2 38 20t Features Key applications
2T 321 g/cm3 o QA gl AdOf e density 3.21 g/cm3 e grinding and polishing
o 4k >9(2) o TR AIAHE * hardness > 9 (Mohs) * coating systems

 OiThs| =2 8%

* extremely high melting point

Etstr4 7|HEe| ds STIAH:

High Performance Fillers based on silicon carbide
SEPASIL® SIC

/\ -
HPE Minerals Ltd.
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High Performance Fillers based on Talc:
TIKRON®

A0 EEl0|E

Talc and perlite

BHejo|Eate B0f 49| Uste SQM(EHIFEI ARSI, 2A0| 22

Ol Z[Ci 1,000°C7HX| 71EE|= HEIO|EZ
Zr0|E

E
ot Y ELICE 0] 2ty S S3ll Eafo|ES| 280 iR S7tsh=t, YaE &
2l0|E= EE7H O W1 Mol 0[Eez = M= AlAHez HE

FAFRLICE

= =< o =

£ T2 38 =20F

o MY OEHEDRS) X EH . 2lE 2 FEE SIPOR® PC

o =2 E7|(EE) « 4 sfst HES SIPOR® CC

o M pH 2t o =2 J|ED MIASH WA S

. O 7S ORZ, SIPOR® SP= 2|2 31EE

XSts (o] 2 Ol O|AH
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High Performance Fillers based on perlite:

SIPOR®

24 ME ML | Product range

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

Talc belongs to the group of phyllosilicates. The size of individual talc
platelets and the resulting aspect ratio can vary greatly depending on
the deposit. The bonding forces between the elementary layers are low,
with the result that the individual layers easily slide apart. This results
in its characteristic softness. The additional water-repellent properties
of talc make it particularly versatile and it 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/cm3 plastics (PP) and rubber

e hardness 1 (Mohs) * building and corrosion protection

e chemically inert * anti-blocking

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

The term perlite is used for so-called volcanic glass, which has been
transformed into loose rock through 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
greatly increased. Expanded perlite has a very low density, is white in color
and visually resembles popcorn when viewed under a microscope.

Features Key applications

SIPOR® PC for paints

and coatings

e SIPOR® CC for construction
chemical products

e SIPOR® SP is suitable for

cosmetic applications and as an

alternative to microplastics.

e closed porous sphere surface .
 high brigthness

e neutral pH-value
e very lightweight
e eco-friendly
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RESCOFIL®: an environmentally conscious filler

The use of high-quality recycled plastics in new products is required
wherever possible. Contaminated post-consumer or post-industrial plastic
waste poses a major challenge for the circular economy. Unpleasant
odors often lead to complaints from processors. With RESCOFIL®, inno-
vative additives have been developed that significantly reduce the odor
intensity of recycled materials to below the threshold value of 3 (olfacto-
metric test according to VDA 270).

B MEAERRIRAAY

High Performance Fillers for odor absorption:

RESCOFIL®

RESCOFIL® and ACRYSMART®

ACRYSMART®: X| 53 OtAE{H{X|

ACRYSMART®= 032! 2| Mo 2 JHUE|ISL|CE ACRYSMART® &
2le FH 20 w2t Wat B SAGo|| Chet £t S #HSEA|ZILICH
DR0ME Rt 21 7|58, MR0Me 2/Ho| Y2t &22 MSsi=e &
Ho| &Lt

= =< o =
S3 T 38 =0f
o XMl =F o MEAH I XSE
o OfLix| o o AESH Y 2Y
o RX|HE BER o Zt0| Xt L FH |
° orx al Al.g . gl:ll_l' QA
Mol =3t
ACRYSMART®= Z2tAE! HEICZ HISELICEL EF0
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ACRYSMART?®: the intelligent masterbatch

ACRYSMART® has been developed specifically for use in acrylic glass.
ACRYSMART® glass changes its light and solar radiation transmittance,
according to the ambient temperature. It offers the advantage of auto-
matic shading at higher temperatures and the optimal use of daylight
at low temperatures.

Features Key applications

e selfregulating e skylights and rooflights

* energy saving * conservatories and greenhouses

* maintenance-free e carports and canopies

e for extrusion and .
injection molding

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[9t0| X|:5& OtAE{HYX|:

The intelligent masterbatch based on PMMA:
ACRYSMART®

/\ -
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We are specialists at surface treatment

1 9/0) CH2 8 2A} BEHE 4 YALICE 0] 22r2 F7Ixet B0 A
Al Atolo] S ofstAI7|Y, ZAIZE D20 TIZ Z7IoZ ZZAIY|
Ciet 23| Mg 2 gtaLct

At B2 1ds STIAE EH Mt 0] AFLICH H2t = ARt

A SttER 0UE 22 EHE XMl E2|H 7|2 H ST Al

A|O| AHOIM [ XstE 2NE HS 4 AFLICH T2t 27| ST
MEUCE

71AH AA" S40| M E

26 ME 7ML | Product range

S0fo)

During the production of mineral flours, molecular bonds are broken. The
unsaturated terminal silicon and oxygen atoms react with water molecules
from the air to form hydroxyl groups to which further water molecules can
attach. This layer of water considerably weakens the bonding between
fillers and polymere system and cannot be removed completely by drying,
even under vacuum conditions at elevated temperatures over long drying
times.

A lot of our High Performance Fillers are surface treated. This surface
treatment of mineral flours with silanes or silane-based compounds
enables optimised effects at the interfaces of the polymer matrix and
the filler system. This ensures that the system-improving properties of the
inorganic filler are achieved and fully utilized.



HY 28 20f Recommended application

EX Z2|0{of FlAlo] AE JINCH = TEIS FH= 7R AMEIE 4 Q) The most reliable way to find out which coating produces the
= 22 AHULICE best results for a specific polymer is by experimentation.

Z2|0 AIAH 2h X

polymer systems labelling
EP, EPDM, FA, MF, PA, PC, PE, PF, PP, PUR, PVC, UF, CAST
E2|&E | polysulfone, =84 &4t | aqueous dispersions
ABS, EP, MF, UP, SAN, PA, PC, PE, PF, PP, PS, PUR, PVC, -EST
LI|= =X | alkyd resins, CY8EE | polysulfide, & 8|24 A | waterdilutable systems
EP, PE, PMMA, PP, PS, SAN, UP - MST
2|2 18 | silicone rubber -RST /- TST
EPDM, EPM, EPT, PDAP, PE, PP, SBR, UP - VST

~No

M M
N N
R'=Si—OH+HO—|E [—>R'=Si—0—|E(+H:0 gzt moo)sel
R R = o=
\ A \ A Alztgrg
L L
0 0 _ .
/ / Silan reaction
at the surface of the mineral
SZIx|Q} Z2|M Afo|2] £|X AT = For an optimum interaction

between filler and polymer

HEt2 otYXol Q7| 2879t t-2al S THUT|, T4 ZEJI2  Silanes are bifunctional compounds that consist of stable organofunctional
THE St LI ZtRsl BH87|= ST EHT Heots By, and hydrolysable reactive end groups. The hydrolysable group combines
R7| 287 Z2|Het =StELCH with the filler surface, while the organofunctional groups harmonise

with the polymer.

O ZA| & oto| A2t 2+ CrRksH MEH0| 'rALe| s XM EMX  Various silanes such as epoxy and aminosilanes are well proven for the

2|of| & UBE| AUELICE THX2[E ETNE Z2|0 AL XY & surface treatment of our high-performance fillers. An important advantage

UAIZ|= O] Lol Zt= ER3 0|-2 BZIM ZE F0f| F& 240 of this method of incorporating surface treated fillers directly into a

H7{EICHs ZiQLIct MEt2 EXTtsts Aot 2E| Z2|H AA- Y polymer system is that the condensation by-products escape during

OFAX| F&LICE coating of the filler. They do not remain in the polymer system, as they do
in the case of in-situ postsilan treatment.

il

rl

ot AEIE|X| te SR EC FEE ST E Z2|0of| Z&AF|= A It is also easier to incorporate coated fillers into a polymer than uncoated
0|  £l&LICH Z2|Het 7|sM ST Ato|of] £|&e| ZEHS 7| Q|8 ones. To achieve an optimum bond between the polymer and the functional
Z2|0 A|AEI| EWS| g7l BH X212 SFIX|ol| X250k &hL|Ct filler, a surface treatment specially adapted to the polymer system must be

applied to the filler.
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0|12 | Mineral

High Performance Fillers

medium grain size

S

UL | density

[g/cm3]

DAAT
Mohs hardness

I

rightness Y-value
AU

thermal expansion
[106/K]

il

oil absorption

S
S
T
=
N3
e
o
Az|7} | silica THAL EIEE (QS) | silica sand 80-2000 2.65 7 7 2550 14 -
MILLISIL® / A2|7t & | silica flour 16-90 2.65 7 7 67-85 14 14-21
SIKRON® / Al2|Z} 0| 22 | silica fine flour 2-11 2.65 7 7 81-89 14 2328
SILBOND® / HH XM2|%l AM2|7} 22 | surface treated silica flour 3-40 2.65 7 7-9 71-89 14 11-26
Weisser Quarz (WQ) St0|E A2|7t | White silica 100-3000 2.60 7 6.5 60-68 20 -
F2|AEYRIO0|E | cristobalite SIBELITE® / 2| AEURI0|E B2 /E|XE | cristobalite flour/sand 3310 235 6.5 9 92-95 54 2128
SIKRON® / A2|AEWEI0|E OIM| 2L | cristobalite fine flour 2529 235 6.5 85 96-98 54 25-34
® _:_I:IA ﬂaﬁ =1r=] E;'l_nr i’ .
SILMIKRON® / % [Ml 22| AELE0| 2 | ultra fine cristoba 05 535 65 85 97 o4 31
lite flour
©/ BH MalE F2|AEYatoE 22
SILBOND® / H H2[E 32 ~EHRI0|S 23 2533 235 | 65 | 85 | 8997 54 2127
surface treated cristobalite flour
88 M2|7t| fused silica AMOSIL® / 88 H2|7t 82 | fused silica flour 4-37 2.20 6 6 94-97 0.5 15-27
SILMIKRON® / ZO|M| 88 H2|7t 22 | ultra fine fused silica flour 0.5 2.20 6 8 97 0.5 34
® /A2t H2|=l 28 Al2|7} 24t
SILBOND® / 212t H2IEl 88 dai7t 2 428 2.20 6 | 659 | 8994 05 1727
silane treated fused silica flour
BRUCAFIL® / M2t M2|El 88 H2|7t 22
silane treated fused silica flour (spherical) 439 2.20 6 6 - 05 -
SIM : ® A2t & 2|=l 35| 2ot
&M | wollastonite TREMIN® 283 / &gt M2|l 12l 22 2515 285 45 10 90.94 6 2327
silane treated wollastonite (low aspect ratio)
TREMIN® 939 / A2t X2|El 78|A 22
silane treated wollastonite (high aspect ratio) 17:99 28 45 10 8091 6 31-50
722! | kaolin AKPure® gloss / AKPure® silk / Chinafill / Kaolin TEC /
Pharmakaolin / 7t&2! & | kaolin flour 05-70 26 2 >7 7587 > 4656
M2t} 2t | powdered ceramics AKPure® Matt + Supermatt 5-7 26 7 - 93 - 37
24 722! | calcined kaolin CALK 1-1.3 2.6 7 7 91-96 - 4860
28 | mica TREMICA® / Mgt M2| &l 282 2L | silane treated mica flour 37 2.85 2.5 95 7983 7 6271
TREFIL® / A2t XM2|E SRZ £Y | silan treated phlogopite flour 3050 2.80 225 95 39-45 27 -
=M | feldspar MICROSPAR® / & =8t | feldspar flour 0510 260 6 10 9697 = 3353
5t& Mot | nepheline syenite Minex® / 5t A&Qt £ | nepheline syenite flour 413 2.60 6 10 85-93 6.5 1327
® /s A2} 2|=El A MXoF 2t
TREMINEX® / 22! Xi2[2l 5t 83ef 2 232 2,60 6 10 | 8593 65 1327
silane treated nepheline syenite flour
AN | anhydrite TREFIL® / AA 1D 2% | anhydrite flour 3 3.00 3 9 89 - 19
€S | calcium carbonate CALATEM / CRISCAL / MIKHART 1-400 2.70 3 9 96.5 - 18
otzq|Lt SEPASIL® EK / A2t X2|El 88 Y20t 22
white fused alumina silane treated white fused alumina flour S8 S E e SR / -
AAI-; OI'ED 3 ® A|E|— X 2 El /\Al-; OI-ED Lo
UstaFilE HYDRAFIL® // 2t 2|2l M2 20l 08106 240 3 8 9199 15 1531
aluminium hydroxide silane treated aluminium hydroxide
M | talc TIKRON® / Azt M2|El &4 2 | silane treated talc flour 2 2.80 1 9 93 = 73
HE0|E | perlite SIPOR® CC 1 3t8t MIZ& | for building chemicals 125-1100 - 7 7 - 0.08 -
SIPOR® PC HI2IE & [EIE | for paints and coatings 55115 - 7 7 - 0.08 -
SIPOR® SP 2|01 MZ-& | for personal care 70-300 - 7 7 - 0.08 1056
Hajo|e .
odor-absorbing fillers RESCOFIL 512 B B 93 8393 B B
UM STIXY SILATHERM® 2-31 3.65 5.0 6 78-87 57 25
thermally conductive fillers SILATHERM® Plus 6118 4.00 9 9 | 8897 73 9499
SILATHERM® Ultra 320 23 1 - white - -

Ao AR HES RE
o

St XAt Y

Z|chst Fekgof| 2ofst0] 25t

CLP #H(EC/1272,/2008)0]| k2t STOT RE ZtE| 12| 1 = 22 EFELIC
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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.
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A SUBSIDIARY OF THE QUARZWERKE GROUP

3F, SEYEONG J Tower

525 Gangnam-daero, Seocho-gu,
Seoul, Republic of Korea (06536)
+82-2-518-9979
Sales-kr@hpfminerals.com

www.hpfminerals.com/kr/




