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How to enhance anti-settling ?
BRI EEEHIT T BE?

zzzzz

How to improve seeding resistance?

EH LTI H VT GT 45 FLEGE ?

Defination Of Rheology/iftAsfIsE X

A Study of the Deformation and Flow Behaviour

of Matter Under the influence of External Forces
|EERRFBAATERZ BIS IE R, HARH PR AR
2R KRBT A

zzzzz

How to improve flow properties?

EHAZ TR HHIRSILEE?

Why are Rheological Additives needed?

« Control viscosity _ {2 ki/&

« Improve sag resistance _ &7

« Impart shear thinning behavior _ 2435 85 U1 fk

« Provide good balance of sag/leveling _ 2t 4/ TV
« Improve pigment suspension and antisettling _ &% 5 BT

- Control application properties _ it 11t




Viscosity /5B i E X

Definition of VISCOSITY

Shear Stress (T)
Shear Rate (})

Viscosity
(Resistance to Flow)

DEUCHEM
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High Speed Disperser Shear M

Assumptions:  vZasomn

V =22.86m/s
Unpigmented system
Linear Tip Speed (V) = 4,500 ft/min
d =1foot

2 v
Shear Rate ==— = w

T Wil d 1H

11
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Application Shear Rates

- ) _ 30"sec _
Shear Rate = 3 - oo
10,000 sec”
$.000 Tuenis = 78.2m V =30"/sec
—_—

Wet Paint Film
(0.003" thick) ™

SRR

BT

A
| Assumption/{{ #:
V=0.5m/s
linear velocity (V) /£ &= 0.5 m/s
I d=02mm
| shearrale V. o5m
- d "~ " oooozm
shear rate
- ByyER = 2500 1/s
d=0.2 mm

WY T

Nozzle size/uiH
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Viscosity Recovery After Application

Fast Recovery
w
©
e Slower Recovery
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Rheometer

DIN 4 Cup

Brookfield

Rotothinner

Viscosity [Pa.s]

Krebs Stormer
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Rheological Relationships/¥i 4% 4

Viscosity Profiles
2 RA's at equal mPa?s

0.1 1 10 100 1000 10000 100000

¥ shear rate (sec'l)

1000

10 |

n viscosity (Pa.s)
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0.1
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Relationship of shear rate
to coatings properties

processing

application

package brushing
appearance spraying
and feel rolling

1 10 100 1000 10000 100000
y shear rate (sec'l)

RHEOLATE®
BENTONE®
THIXATROL®
NUOSPERSE
RHEOX®

DAPRO®

TINT-AYD®

ELEMENTIS

HARBNF YR 54




Rheology Additives

Solvent Based System

v Organoclays/AHLIERLT

v Castor oil based/#BRIEATAEY

v Mixed Diamide/J& & Bk

v Polyester-amides/5 BB

v Polyamides/Z B i

v Anti-settling agents/Z RS HERH U5

DEUCHEM
WL - W
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Organoclay/g#liEia 1+

BENTONE ® & BENGEL ®

A WU 1 AR i 2%
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Viscosity [Pas]
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Shear rate [s1] —*

Clay Products/BZiE 436

HO 13.7 125
Hifa green cream
Vil v equidimensional elongated

h&R+ 0.8x0.8x0.001 um  0.08 x 0.8 x 0.001 um

&
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Comparison of Hectorite with Bentonitem
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—/\= Hectorite Clay

== Bentonite Clay
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Gel Development/HEBHE B

Gelling Mechanism

201072
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Incorporation
Two Options to incorporate BENTONE / BENGEL

Pregel Addition/Fs In-situ addition/BT & m
Solvent/i 7] Solvent/¥ 5l
Resin/f i BENTONE / BENGEL

Begin Mixing/ 77444 7
BENTONE / BENGEL pregel
Mix, then add / &7 7 el s 7

Disperse 5-10 minutes /7% ##t
Polar Activator/H Pk i {471
Disperse 10 minutes/ /&2% 7 4¢

Surfactant/Z i35k 5] Resin/p /It
Pigment/iJi Uk} Mix, then add/ 272 7 i s 1
Grind to desired fineness/ 7/ £ # | Surfactant/# iy 1 7
TEME Pigment/iil 10k}
Letdown /% Grind to desired fineness/ 74 £ # i
FEN - BB Letdown /i

GG T 15

FELUT&M:

 RETTER

o AR 2T
« FRERRIIE
o T B & TR

LILbE Sk Sk oAy

PR
YR BiE%
10% FUEERR: 1.5K mPa.s

TS B
BIY)3E#: ~100 sec!
10% FUBkRR: 40K-60K mPa.s

)it
BIE)E & >300K sect
10% TR 1.5-2.0 million mPa.s

ENGES EpN 2Rl

TG A HURAE L 543 B A WU L
el AR

B AT A

i TR R T

+ dgoy SPacing = 26A o LA R

- larger dy,, spacing

ATHUIE L X B Y R

BENTONE 34

BENGEL 434/908
BENTONE 38
BENTONE 27
BENTONE 52/BENGEL 858

BENTONE 57

BENTONE SD-1 -

BENTONE SD-2/BENGEL 828
BENTONE SD-3

0 5 10 15 20 25

A BEREE [M/s]-n

DEUCHEM
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Organoclays-Advantages & Limitations

Advantages/{t &
— wide range of application/%3 5 (1 Fi s [l
— provide thixotropic flow with good sag resistance and excellent levelling
AR S AT I AT FLAF T
— effective pigment suspension/4Jt 5 [t 7 it
— shear thinning for easy application/ i 4F ¥ 85 U)K ft
Limitations/[R#|

— not generally suitable for clear coats//Nif A%

ELEMENTIS

n
RHEOLATE®

BENTONE®

BENGEL ® 958

THIXATROL®
NUOSPERSE
®
RHEOX®

DAPRO®

DEUCHEM
BENGEL® 958

Composition/4 g

Organic derivative of a Bentonite clay/ y

Colour/Eifs:  White/ A
Form/f3&: Finely divided powder/¥&ZHM AR

BENGEL ® 958

« An easy dispersible grade organoclay /54> %45 B 1

* Provides good thixotropy, sag resistance, and anti settling
properties AR AR PE . HririH: 2 KB vtk Re

 Eliminates the need for polar activator /7 it V5L 771

» Easy to incorporate, even at less than optimum dispersion
conditions /%N

Provides good sag control and pigment suspension
properties A& HL 4T PR HE SRR RE

“‘0 IP’"
DEUCHEM
BENGEL® 958

2 - C Epoxy Zinc Rich Primer
R R

Formula 1: 2K ¥4 585k}

Part A:

Raw materials BENGEL 058 | BENGEL 958 [ Competitor
20%m 25%wt L0%m
Epony resin 60175 w P )
wyiene ss ss 55
Rheologial Addive 2 25 p
Disperse 13000 i for 10 minutes
wbuanol 2 2 2
Cydoheranone o5 05 o5
NUOSPERSE FA 601 0s 05 05
Talc (1250%) 5 5 5
Zinc dust 70 70 ™
Disperse at 2000 pm for 10 minutes
Tow %05 100 %5
Part B:
Raw materials. Weight, %
Hardener 100
Toal 100
PartA 1 part® 101
DEUCHEM
BEN - B




Formula 1: 2K 34 B84k

Stormer viscosity,KU,in 2K epoxy rich zinc coatings Brookfield viscosity,CPs,
system In 2K epoxy rich zinc coatings

o
G m mpetior ¢
BENGELOSB20%  BENGEL 956,25 ‘Competor 72 BENGEL  BENGEL Compeiior72

820 95825%

[0 Siomer vscosiyKU @ SomervscosiyKU

Sag resistance, microns, n 2K epoxy rich zinc

Sag resistance, microns, coatings , 5% diluted

In 2K epoxy rich zinc Coatings

]

Sag

resistance, microns
558

58 o T

o
e et

‘Sag resistance,microns.

o
GENCEY

Formula 2: 2K =¥ S Hy SEIRR]

BENGEL958 Competitor 2

BENGEL 958 [l 8 5 /- # 2B ML e L AH LRt
EERE R R R A

Formula 2: 2K =¥ §VE S8k

MPA 2000X /& & PLE#E 1- 75 P 7 30 #EF7
E R ELIB T BE, (A BRI 2R ST

Formula 1: 2K & g8k
ARV S MBI RS so carxm

BENGEL958

Competitor

0400

ENGEEI ZE s T

2K IE EHriR el 2.0%wt
- T

{

BENGEL 828 BENGEL 958

BENGEL 858
Conventional

BENGEL 828>BENGEL 958 >BENGEL 858
DEUCHEM
BEN - B
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rheological additives

17 HLAh AR 5




ELEMENTIS

Castor Oil Derivative
Based Rheological Additives

/B RR AT A ) A B 5

201072

Flow Behavior /25 ik

10000

1000

i
Q
S

THIXCIN®/THIXATROL®

Viscosity [Pa.s]
=
o

0.1

0.01
0.001  0.01 0.1 1 10 100 1000 10000 100000
DEUCHEM Shear rate [s1] ———
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BT 0

Key properties/#:4E

thixotropic additive for low- to medium
polarity systems/i& ¢+ 1 LAl 1A &

high rheological efficiency with
thixotropic flow/42 it fihi 4 71 i 5

— needs exact temperature control in use/
PEASIIIN S (K AT

seeds when overprocessed/it #4 N, A
TS A RIS

very good sag resistance/f4: (4 i

— false body effects

Swelling Mechanism of Castor Oil Deriva!lves

(S} R 5] time, shear '&@é}@& time, shear
s 3 ‘ ﬂ%& % #
2 &3~ solvent swelling '&@;‘% 3 heat

agglomerated swollen and activated
deagglomerated

cool down

stirring

DEUCHEM activated

BEW - B
20

BURRATAE AR

Advantages/4R i
— excellent thixotropy/{Jt 5 (I fil
strong shear thinning/# 31 BT VI FGL
— quick film build/R i S ik
— applicable in solventless systems/i&i & T-JEi# A6 &
— highly efficient/#%%
Limitations/ PRl
temperature control in process/ifi i 3k
— adequate shear and dwell time/ {3 iif 1]
— seeding when overprocessed/ i # I £ 45 ki
sensitive to solvents/d i iU
DEUCHEMI down before let-down (false-body)/ {25 1215 45 14 41

BN - B
201072

THIXATROL ® P600 / BB 4 HLAkAs 7]

THIXATROL® P600
Key Properties / THIXCIN® R
fE

VT
VIEALE] B R LR R

v LA

v pudihitE i

v AR PERE, IR OL
SHHEITERE

v WAL R B fE
AT 2 ] B A

v

THIXATROL® ST

DEUCHEM

¥ 5
20072
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RHEOLATE®

BENTONE®

THIXATROL®P600

THIXATROL®

NUOSPERSE
®

RHEOX®

THIXATROL® P600

Chemical composition
— 100 % active powder/100%#3 {4
Key properties/?Lfif
— thixotropic additive for low- to high polarity systems/ifi & T-{I% £ & e A 2
— good dispersibility even at lower activation temperatures/{t 5 i) 4 et 555 i
T
— high rheological efficiency with thixotropic flow/4 it fii 45 737 5
— very good sag resistance/{fi 5 (I i H:
— seeding resistant/#/ 4 ki

— minimal false body effects/#{I% i1 % 1 &k i

THIXATROL® P600

Advantages/4R &
no maximum processing temperature/ - i fit i i ¥
— non seeding/ Jo45 R %
— excellent thixotropy/{Jt 5 1 fil &
strong shear thinning/# 31 BTV FL
— applicable in solventless systems/if & T k5
— highly efficient/ %4
Limitations/fg#)
— adequate shear and dwell time/{#; % f& % (1 B 4] A1 {3 I i1)

minimum processing temperature/ i 5 I (155 T i 7 sk

DEUCHEM
THIXATROL ® P600

Order of Addition / FfIKFF- HSD

Resin solution / #}Ji§

Solvent / ¥

Organic rheological additive / JZ2BhF]
Mix 5 minutes / E# 7 5 7+

Surfactant / i iP5

Pigments / Extenders / ik}

/ARG F A R 15— 3 0 44

DEUCHEM
EW - BB
THIXATROL ® P600 - Incorporation

" ; " i

el e Susolids 2., apoxy 1

a3 | - 200

82| :_ = lower range 180

L 160

60 | 140

48 wetonss 120

38 | 100

2 e W o 50

ki 35 85 80 100 100+
Kauri-Butanol-Value [KB]

DEUCHEM
LN - iR

20072

Letdown / %
DEUCHEM
THIXATROL ® P600 - Incorporation

F RN
[rara]

LIHEETEER
IR BEE
2K FE P

20072
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Formula 1: 2KPU coating system

Raw materials Weight , %
T-P600 T-MAX Competitor Blank
Hypomer FS-4365A 60 60 60 60
Thinner 4/3/1 81 81 81 91
Polyamide Wax Powder 10 10 10 !

Disperse 10 mins at 2500rpm

Disponer 9250 06 0.6 06 0.6
Deform 5300 03 03 03 03
MS-K200 5 5 5 5
CMS-666 4 4 4 4
Ti-Pure R-706 21 21 21 21

Disperse 30 mins at 3000rpm

Total 100 100 100 100
Raw materials Weight,% Function
Desmodur N-75 100.00 Hardener

Total 100.00

Part A: Part B=4: 1 by wt
DEUCHEM

201072

Formula 1: 2KPU coating system

Brookfield ,CPs@101 2KPU syste
rookfeld viscosiy CP @10 in 2KPU system Stormer viscosity, KU in 2KPU system

20000
1000 .
o000 AT
14000f 2 L0 H
Srookeld - — 2z [
— 2 'y
vscasces 0% sz ol H
o0 = H
4000
2000 R
Uy o o
5 r— W et
oS coe o o
rﬁ“ﬂ‘

[ stomer isosty KU m Somer vcosty KU Somer isosty U]

10 ipminiial B 10 rpm overnight 0 10 rpmaged tes

THIXATROL P600%5 5 e f: I it AR e M RE,  AUJE RN S K
AW B AR

DEUCHEM
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Formula 1: 2KPU coating system

Sag resistance Microns Sag resistance Microns (Same Stormer)

200y 00y p=

. o oo

é 800} é 400}

g H 300]

£ m £ 2ol

§ H
RO H " R -
I T I o P

e
o

[ Sag ressance mcrons overrigh B Sag esisiance Microns 5ged 23] [B5ag resisance Mcrons(Same Stormen|

Sag control / ZiJutE1ERE (FifE )
THIXATROL MAX> THIXATROL P600>Competitor

DEUCHEM

Formula 1: 2KPU coating system

THIXATROL P600X&MAX,
in 2KPU system,60 oC

THIXATROL P600X&MAX,|
in 2KPU system ,70 oC

Dispersiity Dispersibilty

[ THIXATROL AX 8= THXATROL PGOOX

20

Formula 2: 2K epoxy coatings systeffiaaa

Raw materials Weight , %
T-P600 T-MAX competitor Blank
DER 331 30 30 30 30
Xylene 1 14 1 15
Polyamide Wax Powder 10 10 10 /

Disperse 10 mins at 2500rpm

Disponer 9250 10 10 10 10
Deform 6500 03 03 03 03
MS-K200 20 20 20 20
NS 666 15 15 15 15
Ti-Pure R-902 15 15 15 15
n-Butanol 37 37 37 37
Disperse 30 mins at 3000rpm
Total 100 100 [ 100 [ 100
Raw materials Weight % Function
1618 10000 Hardener
P 0000 Part A/Part B=2.4:1 By wt

DEUCHEM

201072

Formula 2: 2K epoxy coatings systefilua

Brookfield viscosity @100rpm, Organic Thixotropic Stormer viscosity KU, in 2K epoxy primer system
Additives in 2K epoxy primer system
140
4500y
L oo} 120
& s ER=
ERe | A z
g oo I
S o) D«
I s g
T 5w
H 500 — L
R . S L
w8 o o W @® ® © 0T g
< W % FRELNPCLL NSRRI
o o W 1»E4>é‘om“e\ o x,\»ﬂﬁwe\
& Stomer vscosty KU B Stomer vacosty KUD Stormer vscosy,

Stormer / HrFTERR & AR 1K
THIXATROL P600 I35 %a e (¥ fi

20072
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Formula 2: 2K epoxy coatings systeffiug

Sag resistance,Microns Sag resistance (same KU)
in 2K epoxy resin primer system
700y
1200y 2 600
£ 1000f g 500)
5 gl e 4
= S
g2 o 3B
g o 2 10
g o) H o
° s & s & e F & TS ST
& o E B 0 P e ®
L WP T g
Rl P WA
0 Sag resstance mrons B Sag resitance mrons [0 5ag ressiance (same KU)
DEUCHEM
20 - B

Formula 2: 2K epoxy coatings systefitiig

Excellent Seeding Resistance / ZEZ #4144/ PGS
(After ageing for 2 weeks at 50 Degree)

THIXATROL P600 gave better seeding resistance than competitor
In 2K epoxy resin coatings system ./ ZL5ZHIHL 5 HiPERE

DEUCHEM
i -
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Formula 2: 2K epoxy coatings systerfiluy

THIXATROL P60OX&MAX ,
in 2K Epoxy primer system,60 0C

THIXATROL PG0OX&MAX,
In 2K Epoxy primer system, 70 oC

T

Summary / B4

THIXATROL P600

o IRAERP AR RE

o DRSRIMTA R AE RS e 1k

o PSR IPTUEE S 2R R S g
o LSBT RE

o SRR RV

DEUCHEM
L HEN R
BENGEL FS#HLIgE 1

R R AR FRE R

Aromatic solvents

Aliphatic solvents Xylene

Mineral Spirits Esters

Isopar’s UEITIEHS Ketones
IPEFS Hisol, Solvesso

Naptha's Alcohol

—
BENGEL® 434/908
I i
BENGEL® 858

L

BENGEL® 958

Oxygenated solvents

BENGEL® 828

AL

LOW POLARITY MEDIUM POLARITY HIGH POLARITY

Aromatic solvents
Xylene
Toluene
Hisol, Solvesso

Aliphatic solvents
Mineral Spirits
Isopar’s

Oxygenated solvents
Esters
Ketones

Naptha's Alcohol

BENTONE® 34

BENTONE® 52

=
BENTONE® 38. s
BENTONE® 27

Conventional

BENTONE SD® -1

BENTONE SD® -2
BENTONE SD® -3

otal Solution Provider

201072
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Organic Thixotropic Additives

Solvent Polarity/### L2743 PRt R

THIXOTROPES

THIXATROL® ST [ ] I

THIXATROL P200X/240X

DeuRheo 219/229 e [ IR R S

ANTISETTLING AGENTS
MPA® & MPA 60 series [ [ ] ]

MPA 1078X, 2000X,T [ | | ]
MPA 4020 series [ ] | ]

DeuRheo 201/201P

I:' Primary recommendation |:| May also be used

201072

Thank You !l

www.elementis-specialties.com

Walee Wang (Mr.)/ & X
Technical service manager

Elementis Specialties, Inc.
No. 99, Liangyang Road,
Songjiang Industrial Zone,
Shanghai 201613 China.

Tel: +86.21.5774 0348—706
Fax:+86.21.5774 5356

walee.wang@elementis.com
Mobile : 13816116438

Disclaimer
Ihusication s, o the best of our knowledge, true and accurate, but since the conditons of use are beyond our conirol, no warranty is given
orto be implied i respect of such information. In every case, caution must be exercised to avoid violaion of nfringement of situtory obligations and any rights
belonging fo a thitd party. We are, at al tme, wiling ! specit n 1 enable.
o072

. ELEMENTIS
Information and Samples -

For more information on Elementis Specialties products, please contact:

EUROPE REST OF ASIA
Elementis Specialties Elementis Specialties, Inc.

De Kleetlaan 12A, bus 3 Lot PT 55, 64 & 65, Jalan Hulu Tinggi 26/6,
1831 Diegem, Belgium Section 26, 40400 Shah Alam,
sofie.raemdonck@elementis-eu.com Selangor Darul Ehsan, Malaysia

Tel: +32.2.790 7600 Tel: +603.5101 9979

Fax:+32.2.790 7660 Fax:+603.5191 6811

AMERICAS CHIN,
Elementis Specialties, Inc Elementis Specialties, Inc
PO Box 700, 329 Wyckoffs Mill Road 99, Liangyang Road
Hightstown, New Jersey 08520, USA Songjiang Indusrial Zone
della.adkins@elementis-na.com Shanghai 201613 China.
Tel: +1.609.443 2505 Tel: +86.21.5774 0348
Fax:+1.609.443 2422 Fax:+86.21.5774 5356

www.elementis-specialties.com

Disclaimer
by is publication s, o the best of our knowledge, but control, no warranty is
o in respect of such information. In every case, caution © infringement of and
any 0 athird pary. tal time, willng to ! specifc outl ving our 0 enable theirmost
Hecive use:

13



