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High-performance fillers
for wood, parquet and
laminate coatings

e show a transparent
performance even in clear coats

e offer the possibility of high
filling degrees without loss of
transparency

* allow the gloss to be adjusted
individually

e cause a high surface hardness

e improve abrasion and scratch
resistance

e are easy to disperse
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A% | quartz T %A | cristobalite

Quartz, cristobalite, fused silica:
MILLISIL®, SIKRON®, SILBOND®

 high Mohs hardness
e high chemical resistance

« favorable optical properties for transparent coatings:
refractive index similar to that of the polymer component,
low birefringence
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SEPASIL® EK

White fused alumina:
SEPASIL® EK

very high Mohs hardness
* high chemical resistance
high density (4.0 g/cm?)

good transparency caused by a
narrow particle size distribution

depending on the processing,
different particle shapes are
available (angular, blocky).

different surface modifications
available
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TREMINEX®

Feldspar, Nepheline Syenite:

MICROSPAR®, TREMINEX®

e medium Mohs hardness

* high chemical resistance

favorable optical properties for
transparent coatings

refractive index similar to that of
the polymer component, low
birefringence

platelet-like particles and
smooth surface structure
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TREFIL® 1313

Anhydrite:
TREFIL® 1313

e low Mohs hardness

good sandability

favorable optical properties for
transparent coatings

refractive index similar to that
of the polymer component,
low birefringence
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TIKRON®
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TIKRON®

Talc:
TIKRON®

e very low Mohs hardness

good sandability
e chemically inert

* very pronounced platelet
structure
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High-performance fillers improve the scratch resistance of coatings while at

FERRIFERE , the same time providing good transparency properties.

T AR5 (4= BE HRER e IS AT &
Mineral product line chemical formula density [g/cm3] hardness refractive index birefringence
akey SIKRON®, SILBOND® Si0, 2.65 7 1.54 0.009
quartz

H*E . SIKRON®, SILBOND® Sio, 235 6.5 1.76 0.003
cristobalite

o o

R AMOSIL®, SILBOND® 50, 22 6 148 0
fused silica

&E ® a

i MICROSPAR (Na,K) AlSizOg 26 6 1.53 0.007
ARLE SEPASIL® EK Al,O0 4.0 9 1.76 0.008
white fused alumina 2v3 : : :
EE% TREFIL® 1313 CaS0, 3.0 3.5 1.58 0.04
anhydrite

f/:ﬁ*ﬁ TIKRON® Mg35i,014(0H); 27 1 158 0.05
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SEREERIXT KN KIE Impact of high-performance fillers on UV

A B3 M) transparency
KBNLBEH T Z RN AREREMIER . tban . &4 UV transmittance plays a key role for numerous coating applications.

SFERBRERMBIRNEER RENREF e, In UV-curable coatings, for example, high UV transparency is desired so
E—7E  ER LN LRI A DX R B BRHEMEFIRI M that the filled coating can cure completely even in higher film thicknesses.
BB A UV-absorbing effect of the fillers, on the other hand, has a beneficial

effect on weathering and light resistance.

e m RSB REILFEER S ErEER

High-performance fillers for glossy wood surfaces

25\ £3E 5t (280 - 400 nm)
UV transmission (280 - 400 nm)

100

90 MICROSPAR® / TREMINEX®
KA BREKSE
80 feldspar, nepheline syenite
SIKRON®
A%
70 . quartz
TIKRON®
60 ARG
talc
50 TREFIL® 1313
BAE
40 anhydrite
T SEPASIL® EK
BRIE
30 . white fused alumina
20
10 .
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Comparison of the Mohs hardness and Vickers hardness

= = o > £
s FRE WA BIE K& =T A% &RE
sum calcite fluorspar apatite feldspar topaz i diamond
gyp: 14 p 14 P N —
HEREE
Mohs hardness
1 2 3 4 5 6 7 8 9 10
fEH u\y)| bk &l X 3 35
fingernail pocket knife steel file scratch window glass

HRTERE

Vickers hardness

2 36 109 189 536 795 1120 1427 2060 10060

8 FURRHE & X 1E

Hard fillers for improved scratch resistance

W ERFEE | Mohs hardness
W 4KTEE | Vickers hardness
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The refractive index of the embedded filler in relation to the surrounding
polymer matrix (film-forming agent) essentially determines the transparen-
cy of a filled coating.

How the refractive index
affects transparency

The more the refractive indices of the two components differ, the more
intensively light is scattered at the interface between filler and polymer
matrix and the more opaque is the coating. For high transparency, there-
fore, the refractive indices of the filler and the cured polymer matrix must
match as closely as possible.

Many minerals consist of optically anisotropic crystals, i.e. they have a
different refractive index depending on the direction of the incident light.
This property is called birefringence. In addition to the refractive index, the
birefringence also affects the transparency of a filled coating. The lower
the birefringence, the more transparent the film.

We offer numerous fillers with refractive indices that correspond to that of
the polymer component and have little or no birefringence.

B IERITEIER | refractive index of fillers
B IERIXIRET | birefringence of fillers
B BAMITEIER | refractive index of polymeric resins
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EEBATIEZERWAER PU
HiERY TREFIL® 1313 (FERAE)

TREFIL® 1313 (anhydrite) for solvent-based,
transparent 2K PU coatings

AT LR T A ERHEA G PU FTEER IR MERE |
PUR-1EC 75 & BB AP FIREARER 5 . FEPUR-2B 75 Hh RA N
TREFIL® 1313-400

AME T AEER TR ZIRE « R85k E B R AR R & 1%
(FRHA79 2- 2.5 N ( IUE#H 3.5- 4N (e ( kiR
DIN 5565¢6)

0 TREFIL® 1313 § PUR-2 S3R7 BB A/ FEARER BN
PUR-TAREE RO

In the present study, two differently filled 2K PU coatings for sanding
sealants were comparatively investigated. PUR-1 contains a standard talc
and zinc stearate as functional fillers, whereas in PUR-2 only one type of
filler, the anhydrite TREFIL® 1313-400, was added.

Both coating formulations are sedimentation stable at room temperature
and give wood coatings of very similar hardness and scratch resistance (2 -
2.5 N on spruce, 3.5 -4 N on beech, steel test pin, according to DIN 55656).
Benefits of TREFIL® 1313 filled PUR-2 compared to PUR-1, filled with talc
and zinc stearate:

s HEE

s TREPEES

s RHEENBERE
« BT

e reduction of viscosity

e higher transparency of the dry film
e clearly enhanced adhesion to wood
* significantly improved sandability

SHREC AT | coating formulations

component | raw mater/a/s purpose [RE % | wt.%]
Desmophen® PL 300 X B2EE | polyester resin 30
ZBE TS | butyl acetate BRI | solvent 5.0
PGMEA" B | solvent 30
BAR | talc R | filler 6.6 -
s TREFIL® 1313-400 R | filler = 13.6
re\si/? WEASEREE | zinc stearate SEIEF | matting agent 6.0 -
THIXATROL® P220X-MF TREZRINFY | rheological additive 3.0
Desmophen® PL 300 X BREE | polyester resin 36 35
ZB&TEE | butyl acetate B | solvent 10
BYK-066 SEIF | defoamer 0.3
BYK-300 FREARINF | surfactant 0.1
Desmodur® ultra IL BA BB EEREE | polyisocyanate 25
B Desmodur® L-75 B ZBBLEE | polyisocyanate 30
curing agent | Z & T B | butyl acetate FBF | solvent 30
PGMEAD B3 | solvent 15

1) PGMEA : |-REE-2-IREZEBE | 1-methoxy-2-propanol acetate
RERPHNINF MIHREGEMR REE/ECTRES =2/1

The raw materials were mixed under stirfing with a dissolver in the order given in the table. Mixing ratio resin/curing agent = 2/1.

8 REFHAELIBHRAL | Wood and decorative coatings



B8 BADRYFE EE | viscosity of the resin

25°C R AVHGFE By PUR-1 PUR-2
Viscosity at 25 °C unit PUR-1 PUR-2
TEA 1) mPa-s 6720 1) Anton Paar MCR 92, CP50 _ 55 =105
method A 2) HAAKE jEi#6EET  IRAE B30 %4k 5
T35 B 2) mPa-s 7140 1210 1) Anton Paar MCR 92, CP50, shear rate = 10 s°!
method B 2) HAAKE rotational viscometer, test specimen E30, level 5
€18 | colour values
TRE PUR-1 PUR-2
CIECAB without coating PUR-1 PUR-2
wal BHE & =R )
background' white black white black white black
L* 925 2652 90.3 375 90.5 2742
a* -0.9 04 -1.0 04 -1.1 0.3
b* 34 0.8 4.8 -1.4 58 0.5
1) BYK f§ byko-chart &R 2A (FR4S 2810) BEERE =120um  FEEHEENE

2) PUR-2 AT HEIN TS | L* 1B | RERKRMERELE |

1) byko-chart opacity 2A from BYK (item no. 2810), wet film thickness = 120 um, colour measurement on dry film.
2) PUR-2 gives an L* value approximately equal to that of the background. This result indicates excellent transparency.

BE 77 - MBI | Adhesion - Cross-cut test

J\ J\

AT¥TEEE | Sandability

DN DN
spruce spruce
A
rating
LE#
beech
ITESYS
beech
MY ])
VS Gt5 Gto
rating’)
1 ])
1) 74 DIN EN ISO 2409 #of d i ity 1) 6 !
1) Cross-cut test according to DIN EN [SO 2409 rating

FTERMRERE : 40 NRITE | RIEWEKE 120  FTEEH% 1,000 - 1,100 g
RIRE/MEALTR G LS = 2/1

Surface quality after sanding: 40 double strokes, corundum sandpaper grain 120,

sanding pressure approx. 1,000 - 1,100 g/1.

1) REREWMEOE 1 () E6 (FE18)
1) Surface quality rating scale: 1 (very good) to 6 (poor).

N\ . .
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R 100 % 25V FHEARNEHEERTR
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« %N SIKRON® SF 6000 F0 SEPASIL® EK | ## &R E S & .
B kit

Influence of our HPF fillers on the
micro-scratch resistance of a 100% UV varnish

Various fillers with different Mohs hardnesses in a transparent 100%
UV coating of medium scratch resistance were subjected to the Mini-
Martindale test and then visually evaluated.

The Mini-Martindale test is a method for evaluating the micro-scratch
resistance of all types of furniture and wood-based surfaces.

It simulates everyday wear at an accelerated pace to determine a
product’s resistance to gloss changes and visible scratches.

Advantages of our high-performance fillers in a transparent 100% UV
coating are:

e improvement of micro-scratch resistance through the addition of
SEPASIL® EK

e increase of the solid (body) of the unfilled coating without deterioration
of the scratch resistance by adding SIKRON® SF 6000 and SEPASIL® EK

MK T7 &

EHNREBRAPRMT REEHLA10% 5 HPF 3EE]

s WERARSRBIRENBEERERE
o FEASTRRIEEMA TSN LI
- EEMR . BEE
- fB¥R# - 80 (= FFEanizzh)
-fafr 6N
- X N AT R SR R T B AT
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Test procedure

10% by weight HPF fillers were incoporated into a pre-formulated
100% UV topcoat for furniture:

* the varnish was applied to thick, black plastic film

* the scratch resistance was tested using a Mini-Martindale device
and the following parameters:

- scuffing material: Scotch Brite
- number of cycles: 80 (= Lissajous movement)
- load: 6 N

- visual assessment of the loaded surface



STRARMI . Mini-Martindale test,

SNIREfGHRAE 1 -5 optical assessment Quality rating scale 1 - 5
5=1f 5 = very good
1= 1 = deterioration

OTRARMK | Mini-Martindale Test

)| et Z B | before ZI5 | after
mineral product name

SRR 60° S Y SRR 60° S Y SITLITAS
gloss 60° brightness Y gloss 60° brightness Y visual assessment
2% TIRFE 88.8 0.47 75.3 0.82 3
reference unfilled ' ' ' '
KRR SIKRON®
cristobalite SF 6000 833 0> 677 104 3
KA MICROSPAR®
feldspar 1379-600 822 0.53 636 121 2
NE SEPASIL® EK
white fused alumina F1000 HP 846 067 14 114 4
SEREF | refercence unfilled SIKRON® SF 6000

MICROSPAR® 1379-600 SEPASIL® EK F1000 HP

VAN
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TREFIL® 1313 High filled transparent

BAESERIERENE UV-varnishes with TREFIL® 1313 anhydrite
FERERNAZATR AT , ERNERER . MBEREK  Tonsparent UV varmishes are widely used in the furniture industry and for the
EFNE . HFEMEELF . & ﬁi?i’fb#}i;,%ﬂ . AT RESH . coating of parquet flooring. Hard functional fillers with very good transparency

WPRZR | ERTER .« TTRE SHIXIBEEMEE  AMAEFERS properties, such as nepheline syenite and white fused alumina, have established
BEERERARE , SMAEIERC® 1313-600ETFRAEAE A8 themselves in parquet coatings, where the abrasion resistance is an important
RENECRNOER . TERNRERE R TTREFIL® 1313-600 3% para-meter. Coatings for furniture components such as bed frame slats, battens
BE . MILBREEFEFERARSE . and panels are frequently unable to endure hard, abrasive fillers on account
of the metal abrasion that is incurred, e.g. due to conveyor rollers. The high-
performance filler TREFIL® 1313-600, which is based on a natural anhydrite,
provides a filler solution for these UV vamish applications. The following test
results show the efficiency of TREFIL® 1313-600 in terms of the transparency,
processing capability and the gloss life of the filled system.

3B AT 25 1 2 AN X R R A RI T Re (IR R

Functional fillers for UV- and scratch resistant clear varnishes

LS ELREEF | Recipe of the tested UV varnish

FAREH | Technical parameter TREFIL® 1313-600 F{% | Components EE | Weight [g]

W% ;8 [9/100 gl | 0il absorption [g,/100 g] 19 Desmolux VP LS 2265

%R [9/cm3] | Density [g/cm3] 3 Darocur 1173 3

d50 [um] _

! TREFIL® 1313-600 REILES

SIRWEE | Hardness according to Mohs 3.5 various proportions
EIE AN - fE AHRESS FIRRINE LR |, EHspeedmixerfREHK | Manufacture and tests: The manufacture of the UV varnish was performed with dissolvers.
FEAT AR EREHE S 90 umERS ) | ZTKHIBE T A 21 A Data Color Upon completion the microfoam was removed from the varnish system with a speed mixer.

7

microflash 200 DFaMicro- TRIglOSS}ﬂJE (10X MEBMEHYE) | FRARSEEFM The 90 um application of the varnishes was by means of a precision squeegee on mahogany.
HAAKE RheoStress 6000 SUEF5E The colours and gloss were measured with a Data Color microflash 200 D (the mean of

10 measurements) and with a Micro-TRIgloss on the mahogany. The viscosity measuring of
the varnishes was performed with a HAAKE, RheoStress 6000 with a cylindrical spindle.
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5 5R | Results

TREFIL® 1313-600

mr (RE %) AL SREFERILL S 60 %

Filler (wt. %) AL compared with unfilled Gloss 60%
0 326 0 87.7
10 35.1 2.5 83.1
20 354 2.8 733
30 37.1 4.5 70.3

LN . A RIVEN BT .

HIMBEEE S 20 % B9 TREFIL® 1313600 BIERL N T AR .
ASERENBRENIRNRIIME B EHEN

TREFIL® 1313-600%8B AR HELL  FE THRIBERE .
EFEBORMLA L | EFA TREFIL® 1313-600 LN T SRIE
FENFMELE RETCREETEEBRAEMIRE

TREFIL® 1313-600 JRAHOE ST B (LI BRI IEREE B AR E .

o 7% 2 BIE « STREFIL® 1313-600004 K S5 |

BAWH | TALC
HEEE [mPa*s] AL 5HREFEXLE HFE 60 % HEEE [mPas]
Viscosity [mPa*s] AL compared with unfilled Gloss 60% Viscosity [mPa*s]
ca. 800 32,6 0 87.7 ca. 800
1059 36.1 25 69.8 1373
1253 38.2 2.8 29.1 2994
1590 40.1 4.5 14.4 9950

all of the tested filled UV varnishes have a comparable abrasion capability.

with TREFIL® 1313-600 up to a fullness of 20 % by weight the processing
capability of the varnish, which begins with the incorporation of the fillers, is
good. With this filler proportion talcum already has a considerable influence
on the flow of the UV varnish.

the gloss reduction with TREFIL® 1313-600 is comparably slight in relation
to talcum.

the lightening in colour of varnishes filled with TREFIL® 1313-600 in
comparison with an unfilled UV varnish on a dark mahogany substrate is
distinctly lower than when talcum is used.

the slight lightening in colour when TREFIL® 1313-600 is used indlicates a
very good transparency behaviour of the filler.

with TREFIL® 1313-600 the stirring capability of the UV varnish is good
after 2 months.

/\ . .
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EEWHILALEEZ Transparent Fillers in
BiERRIE R Nitrocellulose Lacquers

HILARZZRBEERATEHFEAMERNGEE , BN 8E 5 Nitrocellulose lacquers are often used for the purpose of finishing the

ML . BT FE RS BIRA M AT LURER 38 F 18 DA K AR GF IR wooden surfaces of furniture. Their main features are easy application,

TR , A ERABRENHEILAHERIER [ UARNBEERS fast physical drying due to the high proportion of solvent and very good

PR ERE S EENREFEAEERMEENNMLTEER grain enhancement. In order to develop a low-cost nitrocellulose filler

A CWRA TS ERRIER ( ERER and nitrocellulose covering lacquer the following high-performance fillers
that are stabilized in the system or that can be easily stirred up again
and exhibit transparent behaviour were used for tests:

SH | Parameter TREFIL® 1313-400 MICROSPAR® 1380-600

W% H1E | Oil Absorption [g/100 g] 18 25
B | Density [g/cm3] 3.0 2.6
d50 [um] 6 3
EE (EK) | Hardness (Mohs) 3.0 6.0

TREFIL® 1313 #0 MICROSPAR® 1380 AT AR HE %
Finishing of wooden surfaces through the use of TREFIL® 1313 and MICROSPAR® 1380

D%} EEL B8 %] ‘% (g % Ihee
Components Filler [wt%)] covering lacquer [wt%)] function

ER LT HER E400 ;
ERAEF 30% 8.0 145 WL AFHE R AR | binder
Collodiumwolle E400; 30% in Isopropanol
Z B Z B | Ethylacetat 15.8 210 BF | solvent
Z B TEE | Butylacetat 21 2.7 BF | solvent
B | Toluol 175 230 B | solvent
ZHRZE | Xylol 1.5 2.0 B | solvent
T &2 | Butanol 26 34 B | solvent
—HE 0,
W°"‘i$3/‘ieiyff? 62(;:{ (%327?3,33 * 120 173 RRBSE | binder
PBARZHBEZF TS | Dilsobutylphthalat 3.0 3.7 HEEBF | solvent
TREFIL® 1313-400 36.0 - R | filler
MICROSPAR® 1380-600 - 10.0 jﬁﬂ | filler
Deuteron SF707 - 0.7 RERMF | surfactant
BYK 378 - 0.2 RER j]l]?ﬂ] | surfactant
Thixatrol P220X-MF 15 15 rhe(’)’,‘;i’;/ j;'ij’c’hj e
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The results
speak for themselves:

#R
EZh:

o FRBERBERGENMIEE .

o RIEERERRPIIREN .

o ERANEMARLERERR .

o fEEFH TREFIL® 1313400 ATLASLIISER . BERES .
TETHERFEERERE .

o MEZH{E FAMICROSPAR® 1380-60014 B ARHTLIE |
EIRSETWEE .

o {#F MICROSPAR® 1380600 ATBEIKALA ,

with the fillers a suitable application viscosity is achieved.

the stabilization of the fillers in the system is ensured.

there is a good transparency on oak and walnut.

by using TREFIL® 1313-400 high filler levels and good
transparency are achieved. As a result, cellulose and zinc
stearate can be saved.

MICROSPAR® 1380-600 in the topcoat causes good kindling
of the wood while improving abrasion resistance

cost savings through the use of MICROSPAR® 1380-600

KRN | scratch test results

TR NC EZ%
eEL

2 MICROSPAR® 1380-600 A NC [EI%
mE L*
Covering lacquer with MICROSPAR® 1380-600
colour value L*

Covering lacquer without filler
colour value L*

L* L* AL* AL* L* L* AL* AL*
ZBI | before Z 5 | after (Zf5-ZA) 2 (%] Z Al | before Z & | after (ZfE-Za0) R (%]
palb =N pdlb =9 (after - before) brightening KRR palb =i (after - before) brightening
Scratch-Test Scratch-Test [%] Scratch-Test Scratch-Test [%]
74 145 71 96.0 2022 211 0.9 45




FmiE AT

R R R
Products for

paints, coatings and plasters

2% | road markings
IR | emulsion plasters

T
lii%g7 3

FEBIRIR | coloured plasters

R

UV 544% | UV curing coatings
TR | industrial coatings

ARH#EZ | wood coatings
FLYB4235 | wire coatings

anticorrosive coatings
AL | powder coatings

FHVERL | silicate paints

B IE%

FLALSHSE | dispersion paints

R
ENRIHER | inks

#

SERIR | silicate plasters

HHIHRIR | mineral plasters

FEHET | adhesives

median grain size [um]

FERIEE [um]

THE W TN

P

B | [g/cm?]
density [g/cm?]
BIREE

Mohs hardness
BEYE
ERN

brightness Y-value

of various products

W% SE1E | oil absorption

AR
quartz sand " "

80 - 2000

T QT r

N
N
@
0
S
<)

.65 7

SREFES
white quartz . .

100 - 3000

2.60 7

60 - 68 g

S2A -
PAYEES
coloured quartz . .

AMOSIL®, MILLISIL®, SIKRON®’ SIBELITE®
A% HFRA (ARG [ BN BN BN BN E = E N
quartz, cristobalite, fused silica

2.20 -

265 21-34

67 - 95

EERR LA ERRY SILBOND® | silanized
A% HFRA ARG [N BN BN BN |
quartz, cristobalite, fused silica

25-40

2.20 -

265 11-27

71-97

TREMIN®
R LB RE R T [ ] "=

surface treated wollastonite

25-99

2.85 45 80-94 23-50

TREMINEX®
ERVAENEAREKS " = (] N ]

surface treated nepheline syenite

2.60 6 85-93 13-27

MICROSPAR®
KA | feldspar

05-10

96 - 97

Chinafill, AK Pure Gloss
BI& L | kaolin

05-65

82-88 46 -56 2

AK Pure M3 + BRI
AK Pure matt + supermatt ]
8% | calcinate

2.70 7 92 -94 37 -42

HYDRAFIL® SI¥{L 55 u " N N " B N
aluminium hydroxide

0.8 - 106

2.40 3 91-99 15-31

TREFIL® 1232, TREMICA®
=B | mica

30-50

2.85 39-83 62-71

SEPASIL® EK
HRIE | white fused alumina

4.00 9 97 -99

SILATHERM® SFIERL -
thermally conductive fillers

5 78 - 87 25

TREFIL® 1313
EAEE | anhydrite

3.00 4 86 -89 19

SIPOR® PC
BRI A | perlite n.

55-115

7 55-115

TIKRON®

BEW | tolc

AR BHARE it i AP AR IZIREA P T MR AEH RN | BIREER |
AT FADHNER THRERIAR BN BRI E LT RERAETE  MATRNE=
TTHEFRMZENRERT

HNBERAGRKH—SNEN | RAZSIRLHNLITE |

The figures documented in this brochure 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.

We are available for further questions and consultation. Printed on paper containing kaolin.
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