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What do we know about hectorites ?

[BATT T RS A 22207
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Smectite clays /zx 1

SPECIALTIES

—Metal Oxide = Al ,04 (Pyrophillite)
s I_\_.(I_'eOi'Ia)'-/ei‘; X : = MgOAI O, (Montmorillonite = Bentonite)
— - MgOLi,0 (Hectorite)
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Hectorite / Bentonite 25 i A1/5 It A1

SPECIALTIES

H,O
Colour
Platelet shape
Platelet size
Swelling ability
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Hectorite/ 852 i A Bentonite/ A
[Na-Mg-Li-Silicate] [Na-Al-Mg-Silicate]

12.5 13.7
cream green
elongated equidimensional
0.08 x0.8x0.001l pm 0.8 x0.8x0.001 um
24 X 16 x
Hectorite Bentonite
800x80x 1 nm 800 x 800x T nm

Hectorite = more particles per gram and greater gelling capacity.

Confidential & Proprietary Information of Elemen8gecialties Inc



Hectorite / Bentonite 2 5 il f1/5 It A1

SPECIALTIES

10% pre-gel in demin. Water /10% Ti&kiR

=~

=7/\= BENTONE® CT (Hectorite)
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Spray Dried Hectorite -
ELEMENTIS

SSSSSSSSSSS

Products

« BENAQUA 4000
. BENTONELT

- BENTONE DE
. BENTONE EW
. BENTONE GS
« BENTONE HC
. BENTONE MA
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] ELEMENTIS

SPECIALTIES

Applications/pV

« Water treatment/7K AL B
e Ceramics/g&

e Construction/g: 4

« Sealants/% ¥} ik

e Coatings/iR Ak
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ELEMENTIS

SPECIALTIES

RHEOLATE® Water '_I'reatment/ 7K Ab
sentei (paint detackifier
[EREHEER)

THIXATROL®

NUOSPERSE®

RHEOX®

DAPRO®

TINT-AYD®
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Applications — Water Treatment

SPECIALTIES

« Detackifier/coagulant chemicals are added to the water of the spray
booth to build flocculates with the paint droplets/ Vs JNESE 71 2115 75
JR 7K DA BRI Y 2 E

 The coagulum can either sink or float and be removed easily to
allow re-processing of the water/£ustd 45 71 i N UiekiE s, H )T
Ve ACH, T R K EOR A
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Applications — Water Treatment/7K 4 #

SPECIALTIE

» Historically strong bases (pH >8) were used to denature (saponify) the
binding agent leading to a “destroyed” and detackified paint/%¢ = PHH)

FRLET 2R A A G e AL e AR A

* Reduction of stabilising surface charges of particles (paint droplets)
“break” emulsions (demulsify), clay adsorb (“bread”) paint droplets and
detackify/ PR TR BHER IR T HLfr,  BEAT LA, [RIIPRG IR B 2ok}
VR AR I

« Coagulation agent reacts with particle - Formation of microflocs by

several different proposed mechanism/#t 58 71 R R+ 4T W,
(IR
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Applications — Water Treatment/7K 4 #

SPECIALTIES

- Clay-based coagulation systems have the following a  dvantages/ %4 &
— high adsorption/absorption power (large edge area)/ =" [ff Ge
— used in combination with conventional technology for the adsorption of heavy

metals/F14% 5t 3 A8 1A

— used for solvent- and waterborne paints including clear coats/i& & T 77 %Y
MUKHEREMA R, HRIEE
— Both sinking and floating coagulum can be adjusted/ ] i %% 5 it 5y
63
- Disadvantages of clays can be/ }§+. &t &S
— too high viscosity of suspension (dosage)/#: =k
— sometimes difficult to de-water the sludge/f5 I X HERR 5 7
* Hectorites have the following advantages over benton ites/ B i AL
— higher coagulation power due to larger edge area//= %%
— reduced sludge build-up compared to bentonites/Ji /> g i
— better coagulation of waterborne paints, clear coats and high solids/¥ i& & T
VNS 37 7/ ST 2 L P REag NP
— cost-efficient/ £ 5 %%
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Water Treatment — Mechanism//K &b 3|

SPECIALTIES

+
| Smectite clay

Adsorption/ % Coagulation/ %3
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Water Treatment — Mechanism/7jwif$m£$

¥

A ddition 0.:'f.-1 0%

paint flocculation new.wmv
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Applications — Water Treatment/7K 4b#H

SPECIALTIE

BENTONE CT
- low cost applications/{& {1 7=

BENTONE HC

* highly efficient standard product, might require a dispersing
agent to reduce “slurry” viscosity/ /=287 i, 7 B T 50 B 2=

PRARAA AR

BENTONE DE

* highly efficient, very low “slurry” viscosities at high
concentration/ =%, 7E = SE I B AT SR H AR R AL
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RHEOLATE®

BENTONE®

THIXATROL®

NUOSPERSE®

RHEOX®

DAPRO®

TINT-AYD®
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ELEMENTIS

SPECIALTIES

Ceramics

r%

Ty

EX
s —

i

Confidential & Proprietary Information of Elemengpecialties Inc



ELEMENTIS Position

SPECIALTIES

 large sales volumes to a few accounts/ % —%L X% P A4

K=

« limited experience/H % /> (5L br 42 56
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Background and Definition/AH < %t}

SPECIALTIES

- Definition of Glazes/ Flif}i)E X
— A glaze is a thin coating of glass fused to the surface of a ceramic part

like a clear coat /il g — Pl A A B 8 2 101 (1437 BHPIR BE R 5
— The glaze provides decorative effects (colour, texture, opacity) and
functional qualities (hygienic surface, strengthened ceramic)/# L0 7 1
PR, I m IR I Retk
- Definition of frits/ BZFR}H)E X
— Afrit is powdered glass (glaze) commercially produced to include
specific oxides/#RIEHE , H A A IREF R E ALY
— Collection of raw materials are melted and cooled down rapidly (glass),

then ground to fine powder - “Glaze masterbatch”/ i i1 Bk P 4 51 G
, B RCHUEHRER]

 Glazes consist of up to 100% of frits/ Rkl A & & A KT 100% ) Bk
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- ELEMENTIS

SPECIALTIES

Application of Glazes/Hlik} 1 1

* The powdered glaze raw materials are suspended inwa ter
and applied by/ ¥4kl o 8fEK S, #2177 38 L
— Spraying, brushing/mE 4 g
— Dipping/i&i4:
— Bell waterfall, airless spraying/ikig: sk &< Wiig

- Glazed materials can be/ Fikl& HF

— Tableware/dinnerware, china/& H A& 4%
— Sanitaryware, vitreous china, tiles and many others/ B4:75 H, P&, &

File I ECAB ] il
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Rheology of Glazes/Hif} 2 it A%

SPECIALTIES

* The glaze suspension needs controlled rheology
— Suspension control/ &7
— Antisettling/[i i %
— Sag resistance/fLifiH:

- Rheological additives used/ #iZzBhF
— Smectite clays like hectorite and bentonite
P AT M S iAo
— China clay (Al-silicate)/ /=14 +
— QOrganic thickeners like CMC, Guar gum, starch
CrYEzmE, ROk
— Salts like Ca-chloride
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Hectorites in Glazes/firEl

SPECIALTIES

« Advantages/ 1 &

— Very high rheological efficiency, high yield value/ft = 17 A2 74 G

— Stable viscosity on time/}iF fa &

— High purity, no magnetic metals, e.g. Fe (discoloration during firing)/
AN

— No thermal decomposition (gas bubbles)/Jc#/) fi#

— Bio-inert/ =W 1k
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Hectorites for Ceramics/Fi %

SPECIALTIES

BENTONE® EW
— Refined and beneficated spray-dried hectorite clay/ 541 %! 554y, T 4548 52 i A
— Easy to disperse/ % 5
— Glaze rheology modifier/#i 2% B 71
BENTONE HC
— Refined hectorite clay/4 41 4 £ 52 i 44
— Used as a temporary binder in ceramic mass (body) giving green strength/{F 4
B BN Im I IR, R i AR
BENTONE CT
— Unrefined hectorite clay, 50% active/50%1F ¥ i 284

— Used as a temporary binder in ceramic mass (body) giving green strength/{E %
PR BN Im I SR, A i A R i
BENTONE OC
— Unrefined hectorite clay/=F & H % 41 52 i 41
— Green strength additive/ K i it 4= R i i
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ELEMENTIS

SPECIALTIES

RHEOLATE® Construction
BENTONE® I R AT

THIXATROL®

NUOSPERSE®

RHEOX®

DAPRO®

TINT-AYD®
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Hectorite Application — Construction/%#E 4

SPECIALTIES

pure mineralic

System
powder

BENTONE OC
BENTONE CT
,BENTONE HC"
-,BENTONE GS/EW*

v

slump control
workability
tooling
pumpability
stability

products

purpose

used as additional additve

v

lime cement plaster
self levelling floorings

application

© 2010 ELEMENTIS Specialties, Inc.

latex modified mineralic
powder

BENTONE CT
BENTONE HC
BENTONE EW/GS
BENAQUA 4000

v

slump/sag control
workability
tooling
pumpability
,Viscosity control”

v

additional additive

.partial replacement to

cellulose*

v

tile adhesives
plasters
EIFS

construction adhesives

latex based
paste/liquid

,BENTONE CT*
BENTONE HC
BENTONE EW/GS

v

storage stability
sag control
viscosity control
workability
~pumpability”

additional additive
partial replacement to
cellulose

v

plasters
joint fillers
tile adhesives (paste)

construction adhesives
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Construction — EIES//M#-E & 4

Latex-modified EIFS — Thermal Insulation Plaster

Flow table | Open time | Sag as a layer | Workability with toothed
value [h] thickness of trowel
[cm] [mm]
acceptable application, very
0.20% Cellulose ether 13.2 0.5 14 sticky, profiles remain intact,
surface almost smooth
0.15% Cellulose ether; 13.3 0.6 18 good application, sticky,

0.08% BENTONE®" GS

profiles remain intact, surface
slightly uneven

Exterior Insulation And Finishing System

© 2010 ELEMENTIS Specialties, Inc.
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Construction — EIFS/4Mi 24

SPECIALTIES

Sag/slump resistance of powdered thermal insulation adhesives

0.2% Cellulose ether 0.15% Cellulose ether & 0.08% BENTONEC GS
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Construction — Thinset mortar/f>3%

Latex-modified cementitious tile adhesive

Spread Yield Water Open Slump [mm] Application properties
rate value retention time Method
Base mix contains [cm] [Pa] [%0] [%/min] 1 2
0.40% Cellulose ether 12.9 267 99.8 50/18 0 29 poor workability;
very sticky

0.30% Cellulose ether 12.8 315 99.4 55/15 0 15 acceptable workability;
0.10% BENAQUA® low stickiness
4000
0.20% Cellulose ether 12.8 380 99.4 50/15 0 0 very good workability;
0.20% BENAQUA 4000 low stickiness
0.10% Cellulose ether 12.7 477 99.5 55/12 0 0 very good workability;
0.30% BENAQUA 4000 low stickiness

© 2010 ELEMENTIS Specialties, Inc.
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ELEMENTIS

SPECIALTIES

b4z

Thinset mortar/

Construction —

0.2% CE

o
=)
o
<
<
2
o
<
i
L
o0

0.1%

0.2% BENAQUA 4000
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Construction — Emulsion Plaster/k i

SPECIALTIES

Parts by weight Supplier
1. Water 5.60
2. Calgon N, 10% in water 0.30 BK Ladenburg
3. Mowiplus XW 330 0.30 Clariant GmbH
4. Agitan 315 0.10 Minzing Chemie
5. Mergal K 10 0.20 Troy Chemicals
6. Kronos 2160 4.00 Kronos Titan GmbH
Dispersing at high speed with tooth blade dissolver
7. Mowilith LDM 1871 13.20 Clariant GmbH
8. Dowanol DPnB 0.50 Hoesch Chemie
9. Butyl diglycolacetate 0.80 Merck Chemie
Stirring at low speed
10.0Omyacarb 130 GU 14.00 Omya GmbH
11.Calcilit 0,2 - 0,5 36.00 Alpha Calcit
12.Calcilit 0,5- 1,0 11.00 Alpha Calcit
13.Calcilit 1,5 - 2,0 8.40 Alpha Calcit
14.NaOH, 10% in water 0.20
Stirring at low speed
15.Water 54-X
16.Rheological additive X variable

100.0 TSR 03013
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Construction — Emulsion Plaster//x g

rehardening

Additive | Viscosity Sag Open Water Workability Storage
loading | after 24 h |resistance time resistance stability
[%] @ 6.3s? [mm]
0.55% Cellulose ether 0.55 66.7 4 32 strong acceptable, slight
softening; | slightly sticky | syneresis
strong
rehardening
0.33% Cellulose ether; 0.50 63.4 5 31 softening; very easy, no
0.17% BENTONE" GS strong slightly sticky | syneresis
rehardening
0.37% Cellulose ether; 0.49 63.8 5 30 softening; very easy, no
0.12% BENTONE" GS strong slightly sticky | syneresis

© 2010 ELEMENTIS Specialties, Inc.

Confidential & Proprietary Information of Elemen8gecialties Inc




RHEOLATE®

BENTONE®

THIXATROL®

NUOSPERSE®

RHEOX®

DAPRO®

TINT-AYD®
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ELEMENTIS

SPECIALTIES

Waterborne Sealant

TR A 2% ) e
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Hectorite Application — Sealants/% £} [k

SSSSSSSSSSS

« excellent workability/{ 7 )it T4
 sag resistance/$iin

. Stability/Fa5E Mk
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Acrylic Sealant/ P4 #i i % & I

Ingredients W eight Function Supplier
[%]

Acronal 81 D 32.00 Binder BASF
Plastilit 3060 3.80 Plastisiser BASF
Pigment paste (Kronos 2056/ 9.60 colorant BASF/Kronos Titan
Plastilit 3060 1:1)
NUOSPERSE® FX 605 0.05 dispersing agent Elementis Specialties
NUOSPERSE FN 265 0.30 wetting agent Elementis Specialties
DAPRO® DF 7005 0.05 defoamer Elementis Specialties
Microtalk AT-1 7.60 extender Omya
Omya BLP-3 42.60 extender Omya
W ater 3.50 extender Omya
rheological additive 0.50 rheological additive | various
Total 100.00
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Acrylic Sealant/ A 2 2% 55} 1

SPECIALTIES

~

= w
Ma)
W L
55
= =
z Z
W w
m M

Fumed silica

© 2010 ELEMENTIS Specialties, Inc. Confidential & Proprietary Information of Elemen&pecialties Inc



Acrylic Sealant/ [N 1 % 3 )12

Water pick-up / release [%]

Blank

© 2010 ELEMENTIS Specialties, Inc.

0.5% BENTONE? EW 0.5%BENTONE DE 0.5% Fumed silica

M direct

[ after2 h Wafter 24h [Oafter 48 h
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RHEOLATE®

BENTONE®

THIXATROL®

NUOSPERSE®

RHEOX®

DAPRO®

TINT-AYD®
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ELEMENTIS

SPECIALTIES

Coatings/ RE}
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Hectorite Applications — Coatings/¥:g £}

ELEMENTIS

SPECIALTIES

Application/ &%

indoor latex paint BENTONE EW
BENTONE LT
exteriour latex paint BENTONE EW
(silicate paints) BENTONE LT
trim paints BENTONE EW
BENTONE LT
wood laquers BENTONE EW
BENTONE LT

© 2010 ELEMENTIS Specialties, Inc.

syneresis control /4§13 7K
anti-settling/Bi it

pigment suspension/Fi i
Workability/jiti T4

ease of application/Z; s il

syneresis control/$t 417K
anti-settling/Bi it

pigment suspension /& iF P
Workability/Jiti T4

ease of application/Z;¥s N

syneresis control/$1 437K
anti-settling/[i ¢
pigment suspension/s&iF

syneresis control/$t 417K
anti-settling/F5 1t
pigment suspension/ &7 I
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Hectorite Applications — Coatings/¥ ¥}

SPECIALTIES

Application/ &%

General industrial

Epoxy primer

Dip coatings

Joinery

© 2010 ELEMENTIS Specialties, Inc.

BENTONE EW
BENTONE DE

BENTONE EW
BENTONE DE
BENTONE LT

BENTONE EW

BENTONE EW
BENTONE LT

Sprayability/m5 34 1
Thixotropy/fi Az {4

sag resistance/$t i

ease of application/Z s Il

low viscosity build/# A% BTk &

Sprayability/m5 34 1%k
Thixotropy/fi Az i

sag resistance/$iiitE
ease of application/Z 7 N

pigment suspension/s& 7P
syneresis control/$175 7K
anti-settling/Bi it

sag resistance/HiitE
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Latex paint PVC 77.5% /3L

KU ICI Brookfield Viskositat ...rpm Brush-out Sag
0.35 % HEC levelling resistance
10 20 50 100
[Units] [P] [mPa.s | [mPa.s] | [mPa. [mPa.s] 0= poor [um]
] s] 5= excellent
blank 80 1.2 5200 3320 1896 1280 2 300-350
+ 0.2% Hectorite 87 1.1 8240 4860 2488 1512 3 400
+ 0.2% Bentonite 80 1.0 5320 3260 1744 1100 3 350

© 2010 ELEMENTIS Specialties, Inc.
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Trim Paint/ Z1m5 k!

+0.1% + 0.1 % +0.2 %
bentonite BENTONE DE  BENTONE DE
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