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ELEMENTIS

Rheology /22

“The study of how materials deform and flow
under the Influence of stress” /

WY RS2 AN JIE RS, Bk A2 IR AR
st

DEUCHEM
LBIEELS } 1.5 Jne-stop Total Solution Provider
}E % Hﬁ g ff-?f_’r\ lﬁ —i5 R BERAR R S TEAHTE



i i 4R R I

1000

storage . -
e - Relationship of shear rate

i to coatings properties

100

- -

post-application

m) processing

®© 10

Q. sag Vit application

_‘? leveling i F

(7))

o 1

Q

D settling ‘

>:o1 DLvE package brushing | il
' appearance spraying | ik

and feel rolling | 4
0.01 ——————m |m—m_m—_m_m—m,m —m —m—m,m—- ¥,
DEl 0001 001 0.1 1 10 100 1000 10000 100000

U Vi [+ | - ¢

REH - B 'Y shear rate (sec'1) R E A B



Rheometer/jii 21 (MCR-302 LA

N TR
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viscosity with shear rate
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Thixotropy Comparison/fih A8 Jjiz
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RHEOX®
DAPRO®
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BENTONE® Hectorite Clay
Based Thickener
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Hectorite clays /#5522 B 5] ELEMENTIS

Key characteristics/ 3 Z245 4
« Give thixotropic flow and yield point /4.5 it fih 25 1 % it IR A

 Highest suspension properties/fx {+ i) &% 4

. Key Properties/f: §
— Improved pump ability/42 EiZZ 1%t /1
— Excellent sag control & suspension properties
I i X a1
— Improved Syneresis/i{ 3% 737K
— Reduces viscosity change with change in temperature/[#{& &£ H T
T i 5 | S RS R AR A
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Hectorite clays /#2525 B
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BENTONE® DE -2 57501488

ELEMENTIS

Ease of Dispersion / 54384

Milling Time (mins)
2
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Dispermat 40mm (@ 3000rpm

DECHER
WA - Bk
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Hectorite clays/ 52/ 75 7 25 B

SPECIALTIES
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Hectorite clays /4852075 2% 7 A5 B

SPECIALTIES

Reduce Water Demand: Clay Water Gels
9000

8000

N
(=
(=
o

6000

/  pourabe| /
4000 / Viscosity /
3000 ‘

2000

50 RPM Brookfield Viscosity (cps)

1000

0 ‘ ‘ ‘ ‘ ‘ ‘
DEUCHEM 0% 2% 4% 6% 8% 10‘%T 12% 14% 16% 18%
e . Percent Clay Solution (%) One-stop Total Solution Provider
AT - B — b X B AR A S B AT

2009/1/12 16



Hectorite clays/##Z2lii A 2m A0 Hh7 SR

Brookield Viscosity, CPs@10rpm,
B E N TO N E® LT In Waterborne Protective Coatings Primer
T
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Sag Control-fi. 7+ Kt £ 14 e

ELEMENTIS

BENTONE® LT

v'Superior sag control
MR DU MRS

Sag Control,Microns

Sag-resistance,Microns,Original Waterborne
Protective Coatings Primer

BENTONE LT Blank

‘ B Sag-resistance,um

DEUCHEM
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Sag resistance,Microns,
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Storage Stability/{f i 77 & P

SPECIALTIES

BENTONE® LT YfEbAT

BENTONE® LT
v'Prevents hard settlement

/B3 1B U

v'Reduces syneresis/$i 577K
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Improved Stability/#2 Ft it £ e 52 14

ELEMENTIS

Two Weeks Syneresis
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RHEOLATE®

BENTONE®
THIXATROL®
NUOSPERSE

®

RHEOX®

DAPRO®

TINT-AYD®

RHEOLATE ® PU Thickeners

Green Polyurethane Associative Thickeners

APE-free and Organic tin-free

IR EHVHTIAPE

21

One-stop Total Solution Provider
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PUR Thickeners / PUR 3g##5)  EEEENE

Key features/ $F#4iF

= pH independent (2-12) 4/ 52pH 5201 (2-12)

= Excellent flow & leveling 1t 74 57T _—
= Excellent spatter resistance 791 Ik BE kA
. S
EI_JaHS Zt‘ogynsmejlg‘?;:d nOt aﬁeCted gIOSS %/ jJI:]’ RZ(OCHZCHZ)H-O-CO-NH-RI-NH-CO-O-(CHZCI'Q Ohlg
= Flowable liquid 7zl 4 "
. Prowde High shear viscosity build 3= 22 {H miceley
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. Water resistance It 7 F i 7K 14
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RHEOLATE® PU Thickeners

SPECIALTIES

RHEOLATE FX1070
KU Viscosity RHEOLATE FX 1010

RHEOLATE 299

RHEOLATE 299
RHEOLATE FX 1010

RHEOLATE FX1070

o = n o6

DEUCHEM

ADDITIVE+RESIN
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RHEOLATE® PU 145351

SPECIALTIES
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PUR thickeners/ B | BN
RE s &1 5% | (YIN)

RHEOLATE® FX 1010 50% No %E&EMEE BIRGEE, EOLEE, otid
Fer IR S it

RHEOLATE® FX 1070 40% No %E@ttljm BIRGEE, mOGEE, BN,
ToEIE, PR R AR
zlz

RHEOLATE® 299 (New)  25% No ROMIKETRGEE, mobee, @EMEAE,
g, LR PTi S Sk ge
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RHEOLATE ® 299 WB Sliver Metallic Coatin

Raw materials _sampled | Sample2

Water 15.52 14.52
DPnB 3.7 3.7
BCS 3.7 3.7
Alberdingk AS 2615 55 55
DAPRO DF1760 0.5 0.5
BENTONE DE (10%) 5 5
RHEOLATE 299 2 /
RHEOLATE FX1010 (50%) / 3
Dispersing for around 10 minutes, then add below ALUMINIUM PIGMENT Paste
PM * 4.5 4.5
Water* 26 2.6
NUOPERSE FX365* 0.28 0.28
Hydrolan S2156* 7 7
Levelol W-469 0.2 0.2
Total 100 100
DEUCHEM

ADDITIVE+ RESIN

) s One-stop Total Solution Provider
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RHEOLATE ® 299 WB Sliver Metallic
Coating/ 7k P 4K &

" RHEOLATE FX 1010 1.5%wt+
BENTONE DE 0.5%wt
|

RHEOLATE 299 1 BENTONE DE 2H{fEF » X5 EHFINEAL
AR BEY IR
DEUCHEM

DDITIVE+RESIN One-stop Total Solution Provider
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RHEOLATE ® 299_ WB PU Coatings/
KR R

Raw Materials Function/Supplier

Bayhydrol UH 245 15 Resin/Bayer

DAPRO DF 7015 0.2 Deformer/ELEMENTIS
NUOSPERSE FX 365 0.1 Wetting agent/ELEMENTIS
NUOSPERSE FX 600 0.3 Dispersing agent/ELEMENTIS

DI water 10.3 Local

20% DMAE 0.75 Neutralizer/ELEMENTIS
RHEOLATE 299/FX 1010 0.1 Rheological additive/ELEMENTIS
Premix the above ingredients and then disperse for 10mins

APW-2 14 Anti-corrosion pigment/Local

Iron oxide yellow 8 Pigment/Local

MS-K 200 6 Filler/Local

Add these materials under agitation, then disperse for 10min, finally grind until achieve desired
fineness

DAPRO U-99 0.2 Leveling agent/ELEMENTIS
Bayhydrol UH 245 44 Resin/Bayer

20% DMAE 0.75 Neutralizer/ELEMTNIS

RHEOLATE 299/FX 1010 0.1 Rheological additive/ELEMENTIS
NALZIN FA 179 0.2 Anti-corrosion inhibitor/ELEMENTIS

Add the remaining ingredients under agitation, then disperse until homogeneous

Total 100

DEUCHEM
DDITIVE One-stop Tolal Solution Provider
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RHEOLATE ® 299_ 1K WB PU Coatings/
$5 443 K PR B

Test results RHEOLATE 299 RHEOLATE FX 1010

Overnight Test at 25° C

Brookfield viscosity, cPs

Spindle, # 5 5

10 rpm 5440 2800
20 rpm 4500 2480
50 rpm 3256 1944
100 rpm, 2356 1600
Sag resistance, microns 300 225

Aged Testat 25° C

Brookfield viscosity, cPs

Spindle, # 5 5

10 rpm 8080 4520

20 rpm 6580 4000

50 rpm 4336 3112

100 rpm 2890 2432

Sag resistance, microns 400 325

Anti-settling properties Excellent Excellent
DEUCHEM
LhpriieEe e One-stop Total Solution Provider
BEH - @ik — 5 R R AR S R T
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RHEOLATE ® 299_ 1K WB PU Coatings/
$5 443 K PR B

viscosity with shear rate
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RHEOLATE 1010 8 n Viscosity ~ RHEOLATE 299 - q Viscosity ELEMENTIS

SPECIALTIES
DEUCHEM Anton Paar GmbH
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RHEOLATE ® 299_ 1K WB PU Coatings/
B 43 K 1 B A

SPECIALTIES
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Timet —»
RHEOLATE 1010 ey Viscosity CC27-SN25763; d=0 mm
. o ELEMENTIS
CC27-SN25763; d=0 mm RHEOLATE 299 -8~ 1 Viscosity
DEucHEM SPECIALTIES
e /E' One-stop Total Solution Provider
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RHEOLATE ® 299_ 1K WB PU Coatings/ .
B 43 K B A

RHEOLATE 299 RHEOLATE FX 1010

RHEOLATE 299 RHEOLATE FX 1010

A% e

DEUCHEM
:@ % Hﬁ % — b X BERAR A S REHTLH
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RHEOLATE ® 299_ WB PU Coatings/
§. 43k P AR

Corrosion Comparison in
3% NaCl solution for 7 days at RT

RHEOLATE 299 RHEOLATE FX 1010

RHEOLATE ® 299_ $e i 5 RV B THERE
DEUCHEM

ADDITIVE+ RESIN

" - One-stop Total Solution Provider
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RHEOLATE ® 299_ WB 2KPU
Coatings/ /KB & fgigkl

Formula 2: Waterborne Protective Polyurethane Coatings (TiO2

Raw material Weightin (%) Function Supplier
Part A:

Water 10.61 Solvent

DAPRO DF 1181 0.20 Defoamer Elementis
DAPRO DF 2162 0.50 Defoamer Elementis
NUOSPERSE FX365 0.20 Wetting agent Elementis
NUOSPERSE FX600 1.00 Dispersant Elementis
Ti-PureR-902 25.00 Pigment Dupont
NALZIN FA 179 0.20 Flash rust inhibitor Elementis
Disperse at 2500rpm for about 15 minutes ,then grinding to achieve fineness to <15um

Bayhydrol A 2470 61.20 Resin Bayer
Levaslip W-469 0.50 Leveling Elementis
DAPRO DF 1760 0.30 Defoamer Elementis
RHEOLATE 299 0.29 PUR thickener Elementis
Total 100.00

Part B;

BayhydUR XP 2655(70% in PGDA) 28.00 Hardener Bayer
Total 128.00

DEUCHEM

ADDITIVE+ RES

One-stop Total Solution Provider
BEH - % — 5 R AR R S B e Tk
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RHEOLATE ® 299_ WB 2KPU Coatings/
SR 437K 1tk TR i 3

Test result RHEOLATE RHEOLATE RHEOLATE
299 FX1010 FX1070

Loading (wt/%) 0.29 0.45 0.65
Initial,25° C
Stormer viscosity, 87.0 85.7 85.1

Overnight ,25° C

Brookfield viscosity, cPs

Spindle, # 5 4 4

10 rpm 2500 1760 1620

20 rpm 2260 1640 1510

50 rpm 1764 1408 1292

100 rpm 1358 1200 1126

Stormer viscosity, KU 88.7 87.9 87.4

IC,Viscosity P 0.642 0.825 1.482

Gloss Level (60° ) 88.0 89.7 88.5

Flow Properties (1-Poor,10-Excellent) excellent excellent excellent

Ageing results excellent excellent excellent
DEUCHEM
D One-stop Total Solution Provider
BEH - @ik — 5 R R AR S R T

34

ANNN/1T /1A



RHEOLATE ® 299_ WB 2KPU Coatings/
S5 7K P B ik

2 | | | |
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Shear Rate y

R-299 1 - 1 Viscosity = FX1070 1 -~ 1 Viscosity FX1010 1 - 1y Viscosity ELEMENTIS

SPECIALTIES

Anton Paar GmbH

DEUCHEM

ADDITIVE+ RESIN

" Mo, One-stop Total Solution Provider
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RHEOLATE ® 299 _WB 2KPU Coatings/ e —
LR 57K At B k) souns

30T
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14+
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T T T
60 70 80 90 100 110 120 130 140 150 160 170 180 190 s 200
Timet —»

R-299 1 -— 1y Viscosity CC27-SN25763; d=0 mm FX1010 1 - n Viscosity
CC27-SN25763; d=0 mm FX1070 1 -&— 1 Viscosity CC27-SN25763; d=0 mm
Anton Paar GmbH
il One-stop Total Solution Provider
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RHEOLATE ® 299_ WB 2KPU Coatings/ e
LK R A e

FX 1010 FX 1070 R-299
DEUCHEM
Seta: Ao One-stop Total Solution Provider
WA - EIR — 35 X B AR A R AT
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Waterborne acrylic emulsion system/ /K4 -
) 23 YA ELEMENTIS
W%@&//%*;I‘ SPECIALTIES

Raw Materials weight% | Function | Supplier

DI water 22 Water Local
PM 1.5 Co-solvent Local
NALZIN FA 179 0.15 Anti-corrosion inhibitor ELEMENTIS
DAPRO DF 1161 0.3 Deformer ELEMENTIS
NUOSPERSE FX 365 0.2 Wetting agent ELEMENTIS
NUOSPERSE FX 600 0.6 Dispersing agent ELEMENTIS
Premix the above ingredients and disperse for 10mins
R-902 20 Titanium white Pigment Dupont
Carbon black 0.4 Carbon black Local
20% DMAE 0.3 Neutralizer ELEMENTIS
Texanol 3 Coalescing agent Eastman
Add these materials under agitation, again disperse for 10min, finally grind until achieve desired fineness
GM 1105 50.3 Acrylic latex Beijing Gaomeng
20% DMAE 0.3 Neutralizer ELEMENTIS
DAPRO U-99 0.15 Leveling agent ELEMENTIS
SLIP-AYD FS 444 0.1 Leveling agent ELEMENTIS
Propanediol 0.4 Freeze proof agent Local
Rheological additive 0.3 Rheological additive ELEMENTIS
Add the remaining ingredients under agitation, then disperse until homogeneous
Total 100
DEUCHEM
LA RGN One-stop Total Solution Provider
maEH - Bk — b B AR R S R AT
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Waterborne acrylic emulsion system
/K PEPI R

10

107 10" 10 10’ 10° 1is 10°

ShearRatey ~— ™

—e— Blank 2 —¥— R-2881 —— FX-10701
N ELEMENTIS

—3— R-2991 FX-1010 1 SPECIALTIES

Anien P Omik

DEUCHEM

ADDITIVE+ RESIN

" . One-stop Total Solution Provider
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Waterborne acrylic emulsion system
/KT ERRA

Anti-settling performance after storage at 50°C
for one week

Blank R-299 R-288 FX1010 FX1070

DEUCHEM

ADDITIVE+RESIN

) P One-stop Total Solution Provider
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Waterborne 2K Epoxy Primer /
‘ P ELEMENTIS

7J<I~$ﬂ:¥k//%*4 SPECIALTIES

mmmm

Anquamine 701 35 WB epoxy curing agent AIR Products
PM 3 3 3 3 3 Co-solvent Local
DI water 10 10 10 10 10
NUOSPERSE FX 365 0.5 0.5 0.5 0.5 0.5 Wetting agent ELEMENTIS
NUOSPERSE FX 2006 1.5 1.5 1.5 1.5 1.5 Dispersant ELEMENTIS
DAPRO DF 7015 0.3 0.3 0.3 0.3 0.3 Defoamer ELEMENTIS
Premix the above ingredients, and disperse at 1000rpm for 5 min
Ti-Pure R902 10 10 10 10 10 White pigment DUPONT
CMS 444 8 8 8 8 8 Filler Local
MS 200 10 10 10 10 10 Filler Local
APW-2 10 10 10 10 10 Anti-corrosive pigment Local
Add in the above ingredients under continuous agitation, and then disperse at 2500rpm for 20 min
DI water 10.5 9.7 10.1 8.9 9.7
Rheolate 299 0.8 1.6 Rheological additve =~ ELEMENTIS
Rheolate FX 1010 0.4 0.8 Rheological additve = ELEMENTIS
DAPRO DF 1181 0.2 0.2 0.2 0.2 0.2 Defoamer ELEMENTIS
Levelol W-469 0.5 0.5 0.5 0.5 0.5 Leveling agent ELEMENTIS
NALZIN FA 179 0.5 0.5 0.5 0.5 0.5 Corrosion inhibitor ELEMENTIS
Add the above ingredients and the disperse at 1000rpm for 10 min
Total 100 100 100 100 100

Raw Materials | _weight % | Function | __Supplier

15 Epoxy resin  Shell Part A: Part B=100:15
15

ADDITIVE+RESIN

) ;.*.:‘ One-stop Total Solution Provider
BEHT - EiR — R BRI S R e
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Waterborne 2K Epoxy Primer / e
IKVERE IR B

Les el m R-299(0.8% FX1010(0.4% R-299(1.6% FX 1010(0.8%)

Initial Test at 25° C
Brookfield viscosity, cPs

Spindle, # 4 4 4 5 5

10 rpm 1200 1840 1700 2480 2080
20 rpm 1190 1780 1660 2440 2020
50 rpm 1160 1712 1592 2352 1944
100 rpm 1140 1668 1540 2300 1900

Overnight Test at 25° C
Brookfield viscosity, cPs

Spindle, # 4 5 5 5 5

10 rpm 1560 2260 2200 3000 2600
20 rpm 1540 2160 2080 2940 2540
50 rpm 1480 2090 2008 2824 2440
100 rpm 1458 2012 1936 2684 2360
Sag control (Microns) 175 250 200 275 225

Aged Testat 25° C
Brookfield viscosity, cPs

Spindle, # 5) 5 5) 5 5)

10 rpm 1000 1760 1720 2480 3320
20 rpm 990 1740 1700 2440 3240
50 rpm 980 1696 1656 2296 2864
100 rpm 976 1636 1560 2112 2500
Sag control (Microns) 175 200 200 275 250

DEUCHEM

e i.:" ) One-stop Total Solution Provider
AR - ER — 15 X B A AR A S R AT
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Waterborne 2K Epoxy Primer /
IKPE IR iR R

ELEMENTIS

RHEOLATE -299(0.8% wt) RHEOLATE FX1010 (0.8%wt)

DEUCHEM
BEHT - B

ANNN//1T /1A
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Summary-WB Industrial Coatings

- NUOSPERE FX 365 (3F & 1R iHE )

« NUOSPERSE FX 600 (&4 T %7 B74)

- DAPRO DF 7015/1181(11i 71, & & T 3)
- DAPRO DF 1760(fif357], i&& TIHE)

« DAPRO U-99 (FEfEZRIF57)

 Levelol W-469(i A HLAERL I ~F57)D

« BENTONE LT (KA ML EA)

- BENTONE DE (% /r#t M S6A, k€ mS5Bh0)
« RHEOLATE 299 (AR R Baim A2 Bh 7))

« RHEOLATE FX 1010 (A RE R A BRI A B 7D
« NALZIN FA 179(15 N 45 7))

ELEMENTIS

DEUCHEN
A - Bk
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ELEMENTIS

SPECIALTIES

Thank You !

www.elementis-specialties.com

Elementis Specialties, Inc.
Deuchem (Shanghai) Chemicals Co., Ltd
No. 99, Liangyang Road,

Walee Wang (Mr.)/ F 4= X
Technical Service Manager

, S ji Industrial Z
Walee.Wang@elementis.com ongyiang _n ustria ?ne’
Mobile : 13816116438 Shanghai 201613 China.

Tel: +86.21.5774 0348—706
Disclaimer

Fax:+86.21.5774 5356

The information in this publication is, to the best of our knowledge, true and accurate, but since the conditions of use are beyond our control, no warranty is given

or to be implied in respect of such information. In every case, caution must be exercised to avoid violation or infringement of statutory obligations and any rights
belonging to a third party. We are, at all time, willing to study customers’ specific outlets involving our products in order to enable their most effective use.
Loprrieeed One-stop Tolal Solution Provider
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