Exactly your chemistry.




Fluidity is important in every application for paints

TR PEXNT R LT v 22

= Clariant

Exactly your chemistry.
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What is rheology?

114 LI A E 2

= Clariant

Exactly your chemistry.

Not fluid
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Definition of Viscosity

i /577/15)(

= Clariant

Exactly your chemistry.

forceF
shear stressz =
By surface A

thin paint slices

d II \ II i
I = shear rate D = V_EIOC'tyV
o BYE R distance d

Proportionality between 7and D: DT

constant of proportionality: 77 Den =1

Viscosity 7 = L [1mPax*s=1cP]
K D
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Rheological Behaviour of Liquids

WAIRHIIESE AT

= Clariant

Exactly your chemistry.

Newtonian
gREs Dilatant
& & & A
T T Pseudoplastic T
1 2
—>D —D —>D
Examples: water Emulsion Wet sand at the beach
mineral oil
Newtonian Liquids: Pseudoplastic and Dilatant Liquids:
n does not depend on D 1 depends on D
BU Emulsions
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Different Graphical Representations = (Clariant

L/ BTN/ BT D) 2 ] aeh

Newtonian
Dilatant

- L “
0 T Pseudoplastic )

—>D —D —>D
o~ Newtonian o~ Pseudoplastic o Dilatant
1 1 ?

D —D - D
BU Emulsions

Gisela Barona, BU Emulsions, Marketing Global (Copyright Clariant. All rights reserved.) 31/03/2011 Slide 6



Time-Dependend Rheological Behaviour

AT T 1T [ TR 55

= Clariant

Exactly your chemistry.

T _h

& Thixotropy 771 D

? Rheopexy “ .

T M, = 52

=1,

—>D D 5D

0@0@0@ i> //$ :D> —
{3 @ ——
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Relationship of Shear Rate to Paint Properties == Clariant

IRIFHITE BET B D)7

Sagging Consistency Spraying
 Settling Dripping

Measuring devices:

Brookfield Stormer m

cone & plate

Contraves Rheomat 30

Rheotest RN 3.1

0,01 0,1 1 10 100 1 000 10 000 100 000
Shear rate [1/sec]
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Thixotropy

= Clariant
paiIAY)/

1. Shear thinning
BV

2. Lower viscosity remains a certain time

{EOR B DR 5 BN TH]

3. Formation of structure combined with
increase in viscosity

it 5 0 PRI TR e 45 g 4

BU Emulsions
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Rheology devices

DAETEFEIER / wi /K

= Clariant

Exactly your chemistry.

For low shear rates For middle shear rates
;90871 B % For hEh shear rates
=BT
BU Emulsions
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Types of Thickeners

e

= Clariant

HO
H,C- CH, HO-CH,
HO HO H,C-O Ho. HCTO
o \O/m/o\mg —————
HO
HL-Q HO HC-0
HC-CH, HC
O-CH, HO-CH,
H,C-OH
O OH O, OH O OH| {=J): ASE
W\ / \N\ / \W4
COOR C C COOR C
Clariant Product:
0 0 0
R'—I}I—C—I}I—R--I}I—C—O—(EtO)ZOO—O—C—I}I-—R—I}I—C—I}I—R'
H H H H H H
— Jn

Exactly your chemistry.

(—) : cellulosic ether HEC
(Hydroxy Ethyl Cellulose)

Product: Tylose®

(Alkali Swellable Emulsion)
— conventional acrylic thickener

Mowilith LDM 7010

(=) : HEUR

(Hydrophobically Modified
Ethylene Oxide - Urethane
Rheology Modifier)

Clariant Products: none
R & H: Acrysol RM-8 W, RM-2020

BU Emulsions
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Types of Thickeners

BTS2

= Clariant

Exactly your chemistry.

(J4) . HASE
(Hydrophobically modified Alkali
Swellable Emulsion)

Clariant Products: Mowilith LDM 7002
Mowilith LDM 7020
Mowiplus TK 530

chemical structure:

O\}:,OH O\EPH O\\C,OH carbon chain with acidic groups
O/ O O/J\O I
hydrophilic spacer
tO (@) tO (@]
ﬁ_R ﬁ_R hydrophobic (e.g. alkyl) groups

BU Emulsions
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Thickening Mechanism on Neutralisation of ASE (Alkali Swellable Emulsion)

22 I BT 1 1 B oL P

Thickening Mechanism on Neutralization of conventional Acrylate-Thickener

= Clariant

Exactly your chemistry.

acid dispersion - alkaline solution
| water _— ey o
, TR ™
g %8 ﬁ?ji
> - - *
watar ' = r~ x s
Na"0OC & e
- o
N R e
=\ + NaOH s % M

= + A
COO™ Na™ "@>
B
water cpg NN
<
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Mechanism of Thickening with HEC X Clariant

FECHET I I YA

Water phase -

Thickener

~AF  molecule

mmm@ Surfactant

Pigment|
filler particle
Latex
particle
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Mechanism of Thickening with HASE = (Clariant

G IK EPE 25 I B 7] T 287 B L P

_\/ Thickener molecule ‘ Pigment/
filler particle - Water phase -

with hydrophobic moiety

mm®  Surfactant O Latex particle
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Thickeners for Emulsion Paints — Summary

» > == Clarian
B TIIF I D 5T

Cellulosic Ethers ASE HASE HASE HEUR
(Tylose, HEC) (LDM 7010) (TK 530) (LDM 7002) |( Competitor RM-8)
liquid ph d | liquid ph d
Mode of thickening liquid phase liquid phase kil _as_e an oL _as_e an associative
associative associative
Viscosity profile strong pseudoplastic seudoplastic | less pseudoplastic | nearly newtonian newtonian up to
(SEQSITY prot g pseudopiasty psedcoplast pselcoplast ¥ newean! pseudoplastic
Handling + + + + + + + + |-
Stability against microbial
+ + + +

attack
Cost + + | - + |- + |-

flat indoor and flat indoor and .

s e g ) ] ) ) ) gloss paints wood i
Application fields exterior paints Latex | texture paints exterior paints stains universal
paints Latex paints

BU Emulsions
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Impact of Thickeners on Levelling

I B XS TP

= Clariant

Recipe with

56 % Acrylic Dispersion

Thickener: LDM 7002

= Excellent levelling

Recipe with
56 % Acrylic Dispersion

Thickener: LDM 7010

=> Poor levelling

BU Emulsions
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Comparison between Cellulosic Ethers and HASE

HEC/ HASEXZ F AT H ¢

= Matt paints~}- 8
Cellulosic Ether Thickener £[-4t & ¥ Hd57] HASE Thickener & 7K SUIEE DR k38 #8551

u longer open time | short open time
improved scrub resistance

= Clariant

Exactly your chemistry.

loss in pigment binding power
strong impact of pH

expensive

L

L no impact of pH-value
- low price
L

susceptible to bacteria resistant to bacteria

= Semi gloss and gloss paints 2}~ H1 5 G

Cellulosic Ether Thickener HASE Thickener

[ | pseudoplastic rheology | alkyd like rheological behaviour:
high viscosity at low shear rates levelling similar to alkyd paints
low viscosity at high shear rates improved brush drag

BU Emulsions
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Acrylic Thickener for paints

A A PR B N —Mowiplus TK 530

Mowiplus Solids content [%] Thickener type Main application field

= Clariant

Exactly your chemistry.

Matt paints, replace of
TK 530 30 HASE cellulose based
thickeners, APEQ-free

Compare with
Thickener TT 30 HASE APEQ-free

BU Emulsions
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Comparison of thickener TK 530 and TT in 78%PVC paint

AN PVCR L

Exactly your chemistry.

78%PVC paint based on Mowilith 6710 +thickener

Viscosity (KU)

0 0.1% 0.2% 0.4%
TK 530 initial 74.2 87.5 101.5 112
TK 530 after 24h 94.5 105.3 117
VISC increase 7 3.8 5
TT initial 90.5 104.6 > 140
TT after 24h 08.5 113
VISC increase 8 8.4

BU Emulsions
Gisela Barona,

BU Emulsions

, Marketing Global (Copyright Clariant. All rights reserved.)
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Comparison of thickener TK 530 and TT in 78%PVC paint

R 7 7 1 PVCIR FY f#ﬁ%ﬁﬁ

78%PVC paint based on Mowilith 6710(S/A), Brookfield DV-I+, LV spindle 4#

= Clariant

Exactly your chemistry.

45000

40000
35000
30000
25000 -

W 0.1%TK530
20000~ mO0.1%TT
15000 -

10000 -
5000 - .
. 5 B - I .

O.3rpmO.6rpml1.5rpm 2rpm  G6rpm 12rpm 30rpm 60rpm
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Comparison of thickener in 78%PVC paint

R 7 7 1 PVCIR FY f#ﬁ%ﬁﬁ

78%PVC paint based on Mowilith 6710(S/A), Brookfield DV-I+, LV spindle 4#

= Clariant

Exactly your chemistry.

80000

70000

60000 -

50000

A0000 m0.2%TK530

30000 -
20000 -
10000 -
. | | | . I =

O 3rpmO.6rpml1.5rpm 3rpm  o6rpm 12rpm 30rpm 60rpm

m0.2%TT
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Comparison of thickener in 78%PVC paint

BRI R PVC B ) H A

78%PVC paint based on Mowilith 6710(S/A), Brookfield DV-I+, LV spindle 4#

250000

200000

150000 -

W 0.4%TK530
100000

W 0.4%TT

50000
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Comparison of thickener in 78%PVC paint

BRI A PVCER B L 5

78%PVC paint based on Mowilith DM 2468 +thickener
Viscosity (KU)
0 0.20%| 0.40% | 0.80%
TK 530 initial 66.8 73 92.2 113
TK 530 after 24h 71.2 95.5 125.8
VISC increase 4.2 3.3 12.8
TT initial /1 86.6 101
TT after 24h 74.2 90.7 107.8
VISC increase 3.2 4.1 6.8
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Comparison of thickener in 78%PVC paint

e

78%PVC paint based on Mowilith DM 2468(VAM / VeoVa ), Brookfield DV-I+, LV spindle 4#

30000

25000

20000

15000 W 0.2%TK530

W O0.2%TT
10000

5000

0. 3rpmO.erpm1.5rpm 3rpm 6rpm 12rpm 30rpm 60rpm
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Comparison of thickener in 78%PVC paint

e

78%PVC paint based on Mowilith DM 2468(VAM / VeoVa ), Brookfield DV-I+, LV spindle 4#

/0000

60000 -
50000 -
A0000 -

B 0.A4%TK530
30000 - mO0A%TT
20000
o i .

0. 3rpmO.6rpm1.5rpm 3rpm 6rpm 12rpm 30rpm 60rpm
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Comparison of thickener in 78%PVC paint

BRI R PVC B ) H A

= Clariant

Exactly your chemistry.

78%PVC paint based on Mowilith DM 2468(VAM / VeoVa ), Brookfield DV-I+, LV spindle 4#

180000
160000 -
140000 -
120000 -
100000 -
80000 - H 0.8%TK530
60000 H0.8%TT
40000 -
20000 - L
0 - L_'_L_'_-_‘
ogﬁ"' -.:;55“ 4;5'? RO ,..;5 ,.,,@ %@Q
gilitj:;;sr:)%g,sBU Emulsions, Marketing Global (Copyright Clariant. All rights reserved.) 31/03/2011 Slide 27



Comparison of thickener in 40%PVC paint

1808 21/ 2= 4 0% P VC/%‘# A

40%PVC paint based on Mowilith 727M +thickener
Viscosity (KU)

0 0.1% 0.2% 0.4%

TK 530 initial 71.2 82.2 92 116
TK 530 after 24h 89.2 100 121.8
VISC increase I 8 5.8
initial 81.2 89.4 115
after 24h 86.6 94.6 117.2
VISC increase 5.4 5.2 2.2

u
Gisela Barona, BU Emulsions, Marketing Global (Copyright Clariant. All rights reserved.)
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Comparison of thickener in 40%PVC paint

18 TR ZE 4 O%P VC/%%%! I

40%PVC paint based on Mowilith 727M( AA ), Brookfield DV-I+, LV spindle 4#

= Clariant

Exactly your chemistry.

90000

30000

70000

60000

50000

M 0.1%TK530
40000

W0.1%TT
30000

20000

10000

I.I-I__V___I

0.3rpmO.erpm1.5rpm 3rpm 6rpm 12rpm 30rpm 60rpm
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Comparison of thickener in 40%PVC paint

18 TR ZE 4 O%P VC/%%%! I

40%PVC paint based on Mowilith 727M( AA ), Brookfield DV-I+, LV spindle 4#

= Clariant

Exactly your chemistry.

130000

160000 -

140000 -

120000
100000

20000 W 0.2%TK530

60000 m0.2%TT

40000

20000

0

BU Emulsions
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Comparison of thickener in 40%PVC paint

B R A 00DV L L ) L

40%PVC paint based on Mowilith 727M( AA ), Brookfield DV-I+, LV spindle 4#

350000

300000 -

250000 -

200000

MW 0.4%TK530
150000

W O0.4%TT
100000

50000

0

& fS‘ & <& &
Q 2 Q 2
3 N
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Comparison of thickener in 40%PVC paint

1808 21/ 2= 4 0% P VC/%‘# A

40%PVC paint based on Mowilith DM 2468 +thickener

Viscosity (KU)

0 02% | 04% | 0.6%

TK 530 initial 65 72.8 88.2 93
TK 530 after 24h 82.2 94.6 103

VISC increase 9.4 6.4 10
TT Initial 71.4 77 84.3
TT after 24h 5.6 82.8 91.5
VISC increase 4.2 5.8 1.2

BU Emulsions
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Comparison of thickener in 40%PVC paint

18 TR ZE 4 O%P VC/%%%! I

40%PVC paint based on Mowilith DM 2468(VAM / VeoVa ), Brookfield DV-I+, LV spindle 4#

= Clariant

Exactly your chemistry.

60000

50000 -

40000

30000

W 0.2%TK530 4#

20000 mO.2%TT

10000

& & & &

< < <
K K R K K K N «Q
> Qﬁ: ,\:;'J i) © N AN I~
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Comparison of thickener in 40%PVC paint

18 TR ZE 4 O%P VC/%%%Z I

40%PVC paint based on Mowilith DM 2468(VAM / VeoVa ), Brookfield DV-I+, LV spindle 4#

= Clariant

Exactly your chemistry.

120000

100000 -

80000 -

60000

B 0.4%TK530 4#

40000 W 0.4%TT

20000

LL--_ﬁ
S & & &

< g R R
o NV P

K
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Comparison of thickener in emulsion = (Clariant

AT ILI A ISR LA

200g mixture of Mowilith 6710:water=1:1, add thickener 1g
AMP 95 0 0.15 0.3 0.45 0.8

BU Emulsions
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Comparison of thickener in emulsion = (Clariant

BRI FL A HT 222 g 0 L

For Mowilith 6710(S/A)

140000

120000

100000

80000

60000 W TK 530 AMP=0.15, 4#
40000

i I I mTT, AMP=0.15, 4%
- l uh

20000
1.. <.. K @ R & t‘@& *‘-.Qé\
RO EOT ,Q, S §
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Comparison of thickener in emulsion

AT ILI A ISR LA

For Mowilith 6710(S/A)

= Clariant

Exactly your chemistry.

45000

40000 -
35000
30000
25000
20000 W TK 530, AMP=0.3, 4%
15000 mIT, AMP=0.3, 4#
10000 -
5000 - . .
o /M . u !
& & & & & & & &

Q{&Q wﬁg“? ,.,;;Q b{Q @Q %@Q thQ

KR
o7
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Comparison of thickener in emulsion

17 Bl 7 XS FLIRHT TSR LE#C

For Mowilith 6710(S/A)

= Clariant

Exactly your chemistry.

1800

1600 -
1400
1200
1000
800 m TK 530, AMP=0.45, 3#
600 m 1T, AMP=0.45, 3#
400
200
0 -

& & & & 6‘ <° <° ~'$‘
IR I A S S
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Comparison of thickener in emulsion = (Clariant

AT ILI A ISR LA

2009 mixture of Mowilith DM 2468:water=1:1, add thickener 4g
AMP 95 0.5 0.67 1 177
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Comparison of thickener in emulsion

» > Y AR » . o == Clariant
BT FUXT L 7 111 e 5 K L F4

For Mowilith DM 2468 (VAM / VeoVa)

30000

25000 -

20000 -

15000 -

B TK 530, AMP=0.67, 3#
10000 - mTT, AMP=0.67, 3#

5000 -

ﬁ .

K
N
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Comparison of thickener in emulsion

17 Bl 7 XS FLIRHT TSR LE#C

= Clariant

Exactly your chemistry.

For Mowilith DM 2468 (VAM / VeoVa)

30000
25000
20000 -
15000 -
mTK 530, AMP=1.77, 3#
10000 - miT, AMP=1.77, 3#
5000 - l L
0 - i W
& & 6‘ <° < <S‘ <
KR (R t‘Q K K
IR G O LS (§
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Comparison of thickener in emulsion = (Clariant

AT ILI A ISR LA

200g mixture of Mowilith 727M:water=1:1, add thickener 3g
AMP 95 0 014 | 022 | 039 0.6
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Comparison of thickener in emulsion

17 Bl 7 XS FLIRHT TSR LE#C

For Mowilith 727M ( AA)

40000
35000
30000
25000
20000 W TK530, AMP=0.14, 4#
15000 mTT, AMP=0.14, 4#
10000

5000

0 'II '
Q”;‘Q& & &@@Q& o Q}(Q Q{(\ ":@Q s
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Comparison of thickener in emulsion

I B 7YX FL BT B AR L

For Mowilith 727M (AA)

= Clariant

Exactly your chemistry.

10000
9000
3000
7000
6000
5000
4000
3000
2000
1000

W TK530, ANMP=0.22, 3#

mTT, AMP=0.22, 3#

=TT, AMP=0.22, 4#

& <& & & & & & &
«Q KR KR KR KR K K
Q7 QF AP P O Y aP S
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Comparison of thickener in emulsion

» > Y AR » . o == Clariant
BT FUXT L 7 111 e 5 K L F4

For Mowilith 727M ( AA )
&
Q
¢

30000

25000 -

20000

15000

W TK530, AMP=0.39, 3#

10000 mIT, AMP=0.39, 3#

5000

K
Q- N NS

K

o R

)
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Comparison of thickener in emulsion

IR PRI IR AL B

For Mowilith 727M ( AA)

W TK530, AMP=0.6, 3#
miT, AMP=0.6, 3&#
[ [ .
& & &
©

= Clariant

Exactly your chemistry.

30000

25000

20000

15000

10000

5000

T
Q KR K
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Comparison of thickener TK 530 and TT—Conclusions = (ariant

TR 530 HITTHI L B —247 16

m Thickener TT can replace by Mowiliplus TK 530 although there are a little
difference in thickening effect for paints and emulsions.

w WIS EA FPVCIREL AN R FL R I (e el A Y, B A 771
Mowiplus TK 53034 A 551 TT FL A8 7 58 A e 3 Ay AR e 1 5 TR A AN [
, HRERER, K, Mowiliplus TK 5300 LAEACHE A FITT
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