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Multibase

Introduction and product line-up
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Multibase innovation evolution through its owners

AURLE multi- -
7

PATURLE Multibase formed: 50/50 joint venture
: s Paturle (steel) & Omya (fillers)

GsmssssssssssssasanesanEs s Enana 1988
1984 Manufacturing expansion
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Pohwen compounder for Kraton (TPEs) 1996
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Manufacturing expansion
2002 Daman, India
AcquisonbyDowComina I B R e
& introduction of siloxanes
------------------------------- 201 0

Manufacturing expansion
Zhangjiagang, China

2016

@ Integration in Dow
2018 Transfer to Spec. Co;
s

= SILICONE MB

TPE (SEBS or POE-based)
e TPS| V
— REST OF MULTIBASE
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Materials, Solutions and Markets . . .

Enhance
o
Siloxane MB il TPSIiV . Additives
Wi v @7
Li « £
3 ) N

Mineral-filled PO MB TPE (SEBS or POE-base

Non Si-based

|® '@ Ready To Use

Electrical/

Transportation Consumer 3
Electronics

Complementary products Helping customers Enabling innovative and Helping deliver and Delivering solutions that

and value chain achieve higher flexible designs that can distribute electrical power enhance drug delivery
‘ n U PUNT ' participation; more manufacturing yields, be manufactured and electronic data methods and pharma 3/19/2020
" complete solutions for productivity, quality and efficiently, safely and efficiently, safely and processing.

multi-material platforms. durability. sustainably. reliably.



SIMB

Silicone Masterbatch
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What are siloxane masterbaches (SIMB)?

SiMB = Masterbatch, composed of:

Mw = 250 1 cSt

Mw = 1,000 10 ¢St

Mw = 5,000 100 ¢St

Mw = 25,000 1,000 ¢St

Mw = 55,000 10,000 ¢St
Mw = 100,000 |100,000cSt
Mw = 300,000 |10,000,000¢St

R R R
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UHMW PDMS
(Fluids/Gums) h+'

Application 2

Compounded or
reactively extruded with
a Thermoplastic carrier

PP, PE, HIPS, POM, ABS,

Free Flowing
Pellet
Masterbatches
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Cross Flow

MB25
MBS0
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Chemistry : whstishoppeninginthe extrudar ? Hypothesis
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w Mixture of branched & block
copolymer with eventually cross-
linking of PP chains due to
presence of vinylidene chain ends.

w Propaoly NApEening wWitn Hgn Mri
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Our products improve materials in three ways

Dow Corning® brand additives help increase
throughput and productivity, and they reduce
torque, thereby improving your processing
performance.

Our customers, and often
their customers, can
expect multiple benefits
from our solutions, most
often without negative
effect on physical REINFORCE

properties. e

Si Additives help you reinforce mechanical properties,
such as filler polymer bonds, impact resistance and
improve compatibility of formulations.

Extending surface quality, flame retardant
performance and the consistency of light diffusion
helps you create high-performing products.

efficient of Friction (increased slip) ¢ Flame Retardancy e Light Diffusion

« U PU NT b 3/19/2020



Our fit in polymer compounds

CUSTOMER Remfo.rce
NEEDS Materials

ADDITIVE
PRODUCTS SET

You will find our Si-based
additives delivering value in all
polymer families

FINSIHED
PRODUCTS SET

* Compatibilize
SPECIFIC CUSTOMER | dbeealy

* Graft
OBJECTIVES * Hydrophobic / philic

«DUPONT»

« Die drool / Plate out
* Slip

* Flow-ability

* Mold release

* Torque reduction

* Coefficient of Friction
* Flame retardence

* Light diffusion

* Surface treatment
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Extend Property

» Silicone Masterbatch for Anti scratch performance
MBS50-001
MB50-001 G2
HMB-0221

45 Scratch After 1500 Hours Aging
o~ X . .
g 0 Versus non-Dow Corning alternatives
g 35
8 30
i
20 >
& Acceptable scratch performance Dow Corning®
R I L T MB50-001 (3%)
= or HMB-0221 Organic
f; 1.0 (3%) Additives Additives (1%) No Additive
J | &
| . I - *AL measurement according to PV 3952 standard 1 direction with Enichsen® equipment
0
1 | 1% 1.5% 1.5%
No additive Orgamic Si-based Dow Corning Dow Corning

Solution Competitor MBSC-001 G2 HMB-0221

--
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Relation between PDMS structure and surface properties

Surface properties as a function of PDMS structure into PO matrix (iso PDMS content into final application

SiloxaneMB e.g: CoF BOPP/PE Film, Scratch interior automotive plastic parts
- ’!‘- o !‘l - i{l-
. Dispersive structure
UHMW PDMS
(Fluids/Gums)
——

Linaar

1 partially specification |

IS X! e
Wh . ﬂ‘{', igél

'\'hctu& High reactive structure- G2/HMB

. I ] .

Oroanic TP resir L E—
Pure blends Reacted blends and 0.0 200 0.0 B0.0 80.0 1000 1200 1400 1600 1800 2000 2200 2400
Si-Polymer & HCR “hyperbranched” PDMS structure- Rheology N parameter

Silicone polymers Reaction product of

Anti scratch Property

eoplasti resins el an it MB50-001  MB50-001G2  HMB-0221 PP offerings
(w/o reactions) - J
MB40-006 HMB-1103 HMB-1903
MB20-736 POM offerings

SiMB efficiency is governed by PDMS structure created by compounding process and its chemistry.
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Extend Property

= POM Additives for low CoF, improved processing, noise reduction
MB40-006

HMB-1103
MB20-736

Against POM

1La
0.15
I I 0.08 0.08 I

0.16
0.13 0.12

Dow Comning" DOWV

~'1 ive HMB-1103 MB TOR
Dow Coming" Dow Corning®
MB40-006 MB MB20-736 MB
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u 1 -
05
° FE Dow Corning® Dow Corning®
Additive MB40-006 MB MB20-736 MB
Dow Corning® DOW
Against STEEL HMB-1103 MB TOR
02 0.18 018
l

*High Sliding Speed 4000 Cycles

No Additive

PTFE A

Dow Corning®
HMB-1103 MB

No Additive

PTFE

Dow Corning®
HMB-1103 MB

3/19/2020

12



Extend Property

 Masterbatch additives for low CoF in film

MB25-035 — PE Film
FDA /GB Approved

HMB-6301 — BOPP Film
FDA Approved

«DUPONT»

Dynamic CoF Film/Steel & Film/Film
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Extend Property

SIMB for anti-squeaking performance

HMB-1903

PC/ABS ref
% Strong
5 stick ship
S e 2 [ %
. - ‘]
Reset g - | [
forces 5+ | |
- |
g | |
“ »
"'lJ ‘J ‘ v
Noise £ '
recording £ /
A Rt
" \\T / /

Stronn
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DOW CORNING ™
HMB-1903 Masterbatch

x
Stable force upon
movement

Reset forces

Nao noise

Acceleration (g)

Resel forces

Acceleration (g)

Anti-
squeaking
coating

Stable force upon
movement

“-»

No noise

12.0

10.0

8.0

8.0

4.0

2.0

0.0

RPN

Ref Dow POMS oil Anti-squeak
Coming ™ coating
HMB-1303
Masterbatch
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Enhance

Extrusion single swrew Torgue LDPE mfi 0.2-55% CaCO3 at various rpm versus
MB23-502 content

60.00

10% reduction m:i;gi l:g;::;
I ME25-502 100rpm
; .. ; ] 55.00 e ME25-502 S0rpm
= Si Additives for low improved processing AR e
E SO.00 e e T
MB50-011 (pellet) g S 8
& 45,00 & e gl
- e
MB25-511 (pellet) o
MB50-002 (pellet)
35.00 :
0 1 2 3 4 5 & 7 8
M825'502 (pe”et) MB25-502 content %
Qutput versus Torgue (single screw extruder) when MB25-502 is added at
varous amount into LDPE mfi0.2-55% CaCO3
120,00
110.00 » -
100.00 A
3 R !
= o - .
= 90.00 OUI“ — : ' @ Reference
e 80.00 3 pw;m;f'a ¥ !
E ) ¢ t SEQ{_Q-"V o [ # 2% MB25 502
= .__.' us-
5 7o ’ . ‘m’%u\;_. 4% MB25 502
60.00 i
rl/ » 1% MB25 502
50.00
40.00

40.00 45.00 50.00 55.00 £0.00
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SIMB as processing aid agent

Processing aid effect on flow speed (S) of a melt phase extruded through a die: Shear and Flow speed gradient decrease

Melt instability and swelling/ melt relaxation

/.. S wall= Smax s wall =5 max S wall= Smax
Swall=0  DIE 1 ) —
A —
S wall : S wall
B ; ety
— : =% Pocess aid layer
|
—
5 wall S wall _
\ " § wall =5 max
Swall =0 DIE . " DIE
(a) (b]

Claire Dubrucq—Baritaud Ingenieur SPCI ,thése MECANISMES D’ACTION DE « POLYMER PROCESSING AIDS FLUORES DURANT L'EXTRUSION D'UN
POLYETHYLENE BASSE DENSITE LINEAIRE : ETUDES EXPERIMENTALES ET INTERPRETATIONS; 17-12-2008, Ecole Nationale Supérieure des Mines de
Paris




SIMB Main Applications

Scratch Improvement

ey

¥v"  Talc Filled TPO

v"  Auto Interior

¥ Injection Molded

in color

v Reactively

extruded additive
is most efficient

/ Process Aid for W & (\
[ e, =

v Highly-filled PE
extrusion formulations

¥ Reduced torque
¥ Increased through put
¥ Reduced die build up

/Slip Aid Optical Ducts \

Target very low CoF

Allows improved
installation

Eliminates mess
associated with
external lubricants

PE & PA wire & cable
jacketing

/ Moving Parts \

Minimize friction on
mating plastic parts

Target very low CoF
Lowers noise

Maintains print and
paint ability

POM, GF PA

/ Film Slip Aid \

" Minimal impact to

Non-migratory slip aid
over time and temp

other properties

Maintains printability
and metallization

PE blown film, BOPP

Bl e s s

B v e soace

COF

* S (Belcore test)
Without additive 02
4% MBSO-002 0.08
5% MBSO-002 0.05

II II I u.n,-.“l W
M % '--.. .
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Silicone Masterbatch Grades

- Polymer S Siloxane

Ultra-High Molecular Weight PDMS

MB50-001 | | PPH PP, PE, TPO, TPE, TPV 50
MB50-001 G2 | | PPH PP, PE, TPO, TPE, TPV 50
HMB-0221 [ | | PPH PP, PE, TPO, TPE, TPV Proprietary
MB50-002 | | LDPE PA, PP, PE, TPO, TPE, TPV 50
MB50-004 | | HIPS PS, HIPS, ABS, SAN 50
MB50-007 | | ABS PS, HIPS, ABS, PC-ABS, SAN 50
MB50-008 [ | SAN PS, HIPS, ABS, PC-ABS, SAN, PVC 50
MB50-011 [ | | PAG PA 50
MB50-012 [ | PET Polyester 50
HMB-1103 [ | EMA POM, PA, PET, PBT, PP, PE, PVC Proprietary
MB40-006 [ | POM POM 40
MB50-010 [ | COPE Polyester 50
MB50-017 [ | | TPU TPU 50
Ultra-High Molecular Weight Functionalized PDMS

MB25-301 [ | | PPH PP, PE, TPO, TPE, TPV 25
MB50-321 [ | [ | PPH PP, PE, TPO, TPE, TPV 50
MB25-381 [ | [ Terpolymer PP, PE, TPO, TPE, TPV 25
MB25-302 [ | [ | LDPE PP, PE, TPO, TPE, TPV 25
MB50-313 [ | [ LLDPE PP, PE, TPO, TPE, TPV 50
MB50-314 [ | | HDPE PP, PE, TPO, TPE, TPV 50
MB50-320 [ | | [ | EVA EVA, PVC 50
MB50-315 [ | | PC PC, PC-BLEND 50
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