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TERMS AND CONDITIONS OF SALE

(a) Determination of the suitability of the goods described herein for
the use contemplated by Buyer or Buyer’s for such goods is the sole
responsibility of Buyer or Buyer’s customers, whichever the case may
be, and Gelest, Inc. shall have no responsibility in the connection
therewith. Buyer assumes all risk and liability for loss, damage
or injury to property of Buyer or others arising out of the use or
possession of the goods furnished.

(b) Except as expressly stated herein, the seller does not warrant the
material covered by this agreement in any manner whatsoever and
no warranty, express, implied or statutory, is made by the seller. Seller
makes no representation or warranty that the material is merchantable
or fit for a particular purpose.

(c) Seller in no event shall be liable for incidental or consequential
damages in connection with this contract. Consequential damages
shall include loss of use, income or profit.

(d) The maximum liability of the seller or producer, if any, on account
of inferior quality, defective condition, delay, unsuccessful reactions,
failure to ship or from any other cause shall be to refund if paid, or
otherwise credit buyer the purchase price of that part of the material
which is subject to the condition or cause on which claim is based.

Acceptance of this order is expressly conditioned upon the terms and
conditions contained herein and buyer agrees to comply with said terms and
conditions unless agreed to in writing by the Seller and Buyer.

The terms of sale are NET 30 days of the date of the invoice unless otherwise
stated. If the financial condition of the Buyer results in the insecurity of the
Seller, in its discretion, the Seller may without notice to Buyer postpone
delivery of the goods and Seller, at its option, is authorized to change the
terms of payment by Buyer. Buyer will incur a finance charge of eighteen
percent per annum (1.5% per month) for unpaid invoices beyond the stated
terms. Buyer agrees to pay all costs, including but not limited to attorney
fees or other expenses of collection resulting from any default by Buyer.

Title and risk of loss shall pass to Buyer as soon as the materials delivered on
board common carrier or other carrier specified by Buyer at our warehouse
or delivered on board common carrier at other specified EXW point.

Carrier weights at point of shipment shall govern. Shortages of less than
one percent (1%) of the net weight will not be allowed.

Buyer will examine and test each shipment on arrival at destination. Any
claims against Seller or producer will be waived unless made in writing and
received by Seller within fifteen days (15) after the arrival of the material
at the destination. No claim shall be allowed for any cause as to material
which has been treated or processed in any manner. No material shall be
returned for credit by Buyer without prior written consent of Seller.

Buyer assumes all risks and liability for results of the use of the material,
including any changes made in the composition or form thereof or its use
in combination with other materials.

The goods sold are for research and development use or for manufacturing
use in compliance with EPA regulations. Buyer realizes that, since Seller’s
products are, unless otherwise stated, intended for research purposes, they
may not be on the Toxic Substances Control Act (TSCA) inventory. Buyer
assumes responsibility to assure that the products purchased from Seller are
approved for use under TSCA, if applicable. The goods are not to be used in
foods, as drugs, as medical devices for human or animal consumption.

Buyer assumes all responsibility for the safe handling and utilization of
the goods sold. Buyer is responsible to take all appropriate precautions
against possible dangers arising out of any unknown hazard or toxicity
of the goods. Buyer has the sole responsibility of disposing of any
waste associated with material purchased including containers in full
compliance with federal, state, or other governing regulations.

Seller, upon Buyer’s request, may furnish technical advice with reference
to the use of the material sold hereunder, but it is expressly agreed that
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there is no obligation to furnish any such advice and, if any such advice is
furnished, it shall be given and accepted at Buyer’s sole risk. Buyer agrees
to indemnify and save harmless Seller from costs, fees or losses resulting
from claims or suits brought by third parties claimed to be based upon
advice by seller.

Seller shall not be held responsible for failure or delay in shipping or delay
in manufacture of the goods. Any shipment made by Seller before receipt
of written notice from Buyer that the latter cannot accept shipments shall
be accepted by Buyer and in any event paid for by Buyer.

Prices are subject to change by Seller without notice. Pricing for orders
accepted for shipment within sixty days will be invoiced at the price stated
at the time of acceptance of the order. On any order or any part of an order
actually shipped sixty days or more after the date of acceptance, prices in
effect at the time of shipment will apply. Before making any shipment at a
price in excess of that stated in the accepted order, Seller will notify Buyer
and thereupon Buyer shall have the right to cancel the part of the order to
which the increased price applies.

Gelest, Inc. warrants only that the goods supplied shall meet the description
stated herein. Buyers exclusive remedy and Gelest, Inc. exclusive liability
shall be limited to the refund of the purchase price of, or replacement of,
all goods shown to be otherwise than as warranted and Gelest, Inc. shall in
no case be liable otherwise for incidental or consequential damages. If the
goods are considered unsatisfactory for any reason, Gelest, Inc. must be
notified within four weeks of the date of shipment. Failure by Buyer to give
said notice within four weeks of date of shipment shall constitute a waiver
by Buyer of all claims hereunder with respect to said goods. If requested
by Gelest, Inc., Buyer shall promptly return to Gelest, Inc. plant by the
method designed by Gelest, Inc. all unconsumed goods alleged by Buyer to
be otherwise than warranted and Gelest, Inc. will pay freight thereon.

Seller makes no express or implied representation that 1) the goods sold
do not infringe on any existing or pending patent, or 2) patents covering
the goods do not exist, or 3) the goods are sold pursuant to a license held
by the Seller under any existing or pending patent. Buyer assumes all
responsibility for determining if patents or pending patents exist which
cover the goods sold.

Seller reserves the right to refuse sale of any materials if the user is unable
to demonstrate that professional supervision is available to provide
compliance with EPA, OSHA, Right to Know Laws or to handle materials
of unknown safety and toxicity potential.

This agreement shall be deemed separable as to the materials sold. Buyer
may not refuse to accept any lot or portion of the material shipped
hereunder on the ground that there has been a failure to deliver any other
lot or material if any other lot was nonconforming.

Seller has the right to correct any stenographical or clerical errors in
any of the writings issued by it. The terms and conditions of sale and
any description on the Seller’s order acknowledgement form constitute
a complete and exclusive statement of the terms and conditions of the
sale of goods by Seller to Buyer. There are no other promises, conditions,
understandings, representations or warranties. This agreement may be
modified only in a writing signed by the Seller. No waiver of any right
will be effective against Seller unless supported by consideration and
expressly stated in the writing signed by the Seller. The failure of Seller
to enforce any right will not be construed as a waiver of Seller’s right
to performance in the future. This agreement shall supersede the Seller’s
obligation to sell or deliver products under any prior agreements.

18. All orders are subject to written acceptance and confirmation by the

215-547-1015

Seller at its Office in Morrisville, Pennsylvania. Changes to the contract
shall be made only in writing signed by duly authorized representatives.
This contract shall be governed and construed according to the Uniform
Commercial Code as adopted in the Commonwealth of Pennsylvania.
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Functional Silicone Reactivity Guide

Reactivity/Product Class

_ peroxide activated cure

" (heat cured rubber)

— vinyl addition (platinum cure)

dehydrogenative coupling (metal salt cure)
(foamed silicones, water repellent coatings)

» moisture cure 1-part RT'Vs

—> condensation cure 2-part RTVs

» polyureas, polyimides

—> epoxy addition

» cationic UV

———> polyester

- polyurethane

» radical (including UV) cure

thiol-ene UV cure

" thermal cure

— moisture cure

silicon dioxide

silicon dioxide

silicon carbide

» silicon nitride, silicon carbonitride

Class
p-5 — Vinyl
p. 17 —| Hydride
p.22 — Silanol
p. 52 — Alkoxy/Polymeric Alkoxide =~ |————> sol-gel (ceramics, ormosil)
p- 26 —| Amine
p. 30 —| Epoxy
p.33 — Carbinol
p.37 — Methacrylate/Acrylate
p. 41 — Mercapto
p. 42 — Acetoxy/Chlorine/Dimethylamine
p. 52 — Polymeric Alkoxide >
p. 58 — Silsesquioxanes >
p. 60 — Polysilanes >
p. 61 — Polysilazanes
4 www.gelest.com
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Si—CH=CH,
Vinyl Functional Polymers

The reactivity of vinyl functional polymers is utilized in two major regimes.! Vinyl terminated polymers are employed in
addition cure systems. The bond forming chemistry is the platinum catalyzed hydrosilylation reaction which proceeds according
to the following equation:

—? M Pt 9 GHs
—o—sli—H + HZC=CH-S|i—O" — > —o—sli—CHZCHgsli—o—
CHy CHj CH,4 CHj

Vinylmethylsiloxane copolymers and vinyl T-structure fluids are mostly employed in peroxide activated cure systems, which
involve peroxide-induced free radical coupling between vinyl and methyl groups. Concomitant and subsequent reactions take place
among methyl groups and between crosslink sites and methyl groups. The initial crosslinking reaction is depicted in the following
equation:

—0 o— —O0 o—
o | RO- [ I
O‘SII—CH3 + HZC=CH-Si|—O—— W —O—Slu—CHCHZCHésll—O-—
C H 3 C H 3 C H 3 C H 3
Mechanical Properties of Silicone Rubbers Formulated with Vinyl Silicones
Tensile Strength, Elongation, Tear Strength,
Silicone Type Mpa % kN/m
HCR-High Consistency Silicone Rubber 4-13 100-1100 9-45
LSR-Liquid Silicone Rubber 4-12 200-900 10-50
RTV-2-Room Temperature Vulcanizing Silicone 5-10 100-700 8-10
FSR Fluorosilicone Rubber 9-12 150-700 18-46

Addition Cure (Platinum Cure)

Addition cure chemistry provides an extremely flexible basis for formulating silicone elastomers. An important feature of the
cure system is that no byproducts are formed, allowing fabrication of parts with good dimensional stability. Cures below 50°C, Room
Temperature Vulcanizing (RTV), cures between 50° and 130°C, Low Temperature Vulcanizing (LTV), and cures above 130°C, High
Temperature Vulcanizing (HT'V), are all readily achieved by addition cure. The rheology of the systems can also be varied widely,
ranging from dip-cures to liquid injection molding (LIM) and conventional heat-cure rubber (HCR) processing. Vinyl-terminated
polydimethylsiloxanes with viscosities greater than 200 cSt generally have less than 2% volatiles and form the base polymers for these
systems. More typically, base polymers range from 1000 to 60,000 cSt. The crosslinking polymer is generally a methylhydrosiloxane-
dimethylsiloxane copolymer with 15-50 mole % methylhydrosiloxane. The catalyst is usually a complex of platinum in alcohol,
xylene, divinylsiloxanes or cyclic vinylsiloxanes. The system is usually prepared in two parts. By convention, the A part typically
contains the vinyl-containing silicone and the platinum catalyst at a level of 5-10ppm, and the B part usually contains the hydride
functional siloxane.

IArkles, B., CHEMTECH, 1983, 13, 542.

Platinum Catalysts- see p. 65
Addition Cure Modifiers- see p. 66

www.gelest.com 215-547-1015 info@gelest.com 5
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Formulation of addition cure silicones must address the following issues:

Strength- Unfilled silicones have extremely poor mechanical properties and will literally crumble under pressure from a fingernail.
The most effective reinforcing filler is hexamethyldisilazane treated fumed silica. Alternatively, if clarity must be maintained, vinyl
“Q” reinforcing resins are employed.

Hardness- Higher crosslink density provides higher durometer elastomers. Gels are weakly crosslinked systems and even
contain substantial quantities of “free” fluids. In principal, molar equivalents of hydrides react with vinyls. See the section on hydride
functional fluids for further information. Also, polymers with vinyl pendant on the chain rather than at chain ends are utilized to
modify hardness and compression set.

Consistency- The viscosity of the base polymer and a variety of low surface area fillers ranging from calcium carbonate to
precipitated silica are used to control the flow characteristics of silicone elastomers.

Temperature of Cure- Selection of platinum catalysts generally controls the preferred temperature of cure.l Platinum in
vinyldisiloxanes is usually used in room temperature cures. Platinum in cyclic vinylsiloxanes is usually used in high temperature

cures. See the Platinum listings in the catalyst section. (p. 65)

Work Time (Speed of Cure)- Apart from temperature, moderators (sometimes called retarders) and inhibitors are used to
control work time. Moderators slow, but do not stop platinum catalysts. A typical moderator is tetravinyltetramethylcyclotetrasiloxane.
Inhibitors stop or “shut-down” platinum catalysts and therefore are fugitive, i.e volatile or decomposed by heat or light (UV).
Acetylenic alcohols such as methylisobutynol are volatile inhibitors. Patent literature shows that t-butylhydroperoxide is an effective
inhibitor that breaks down at temperatures above 130°.

Low Temperature Properties, Optical Properties- The introduction of vinyl polymers with phenyl groups alters physical
properties of elastomers. At levels of 3-4 mole %, phenyl groups improve low temperature properties. At higher levels, they are used
to alter refractive index of elastomers, ranging from matching fillers for transparency to optical fiber applications. Unfortunately,
increased phenyl substitution lowers mechanical properties of elastomers.

Shelf Life- A fully compounded elastomer is a complex system. Shelf-life can be affected by moisture, differential adsorption
of reactive components by fillers and inhibitory effects of trace impurities. Empirical adjustments of catalyst and hydride levels are
made to compensate for these effects.

Compounding- All but the lowest consistency elastomers are typically compounded in sigma-blade mixers, planetary mixers,
two-roll mills or, for large scale production, twin-screw extruders.

Quick Start Formulation Transfer and Impression Molding Elastomer

This low strength formulation is useful as a reproductive molding compound. It is presented here because it can be prepared
without special equipment and is an instructive starting point for addition cure silicone elastomers.

DMS-V31 1000 cSt vinyl-terminated polydimethylsiloxane 100 parts
SIS6962.0 hexamethyldisilazane treated silica 50 parts
HMS-301 methylhydrosiloxane-dimethylsiloxane copolymer  3-4 parts
SIP6830.3 platinum complex solution 150-200ppm

In small portions, work the DMS-V31 into the silica with a spatula. After a uniform dispersion is produced, work in the HMS-
301. The blend may be stored in this form. Just prior to use add the platinum solution with an eyedropper and work it in rapidly.
Working time is 5-10 minutes. The rate of cure can be retarded by adding tetravinyltetramethylcyclotetrasiloxane (SIT7900.0).

'Lewis, L. et al. J. Mol. Cat. A: Chem. 1996, 104, 293.; Lewis, L. et al. . Inorg. Organomet. Polym. 1996, 6, 123.

6 www.gelest.com 215-547-1015 info@gelest.com
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Peroxide Activated Cure

Activated cure silicone elastomers are processed by methods consistent with conventional rubbers. These silicone products
are referred to as HCRs (heat cured rubbers). The base stocks are high molecular weight linear polydiorganosiloxanes that can be
converted from a highly viscous plastic state into a predominantly elastic state by crosslinking. Vinylmethylsiloxane-dimethylsiloxane
copolymers of extremely high molecular weights are the typical base stocks for activated cure silicone elastomers. The base stocks are
commonly referred to as gums. Gums typically have molecular weights from 500,000 to 900,000 with viscosities exceeding 2,000,000
cSt. The silicone rubbers derived from the gums by compounding reinforcing aents extenders and additives are devided into three
main classes: VMQ (Dimethyl Silicone/Regular Silicone), PVMQ (Diphenyl Dimethyl Silicone/Low Termperature Silicone) &
FVMQ (Fluorosilicone/Fuel Resistant Silicone).

Free radical coupling (cure) of vinyl and methyl groups is usually initiated by peroxides at process temperatures of 140°-
160°. Generally, peroxide loading is 0.2-1.0%. Following the cure, a post-cure at 25-30° higher temperature removes volatile peroxide
decomposition products and stabilizes polymer properties. The most widely used peroxides include dibenzoylperoxide (often as a
50% concentrate in silicone oil), dicumylperoxide (often 40% on calcium carbonate), 2,5-dimethyl-2,5-di-t-butylperoxyhexane and
bis(dichlorobenzoyl)peroxide!-2. The last peroxide is particularly recommended for aromatic-containing siloxanes. Terpolymer
gums containing low levels of phenyl are used in low temperature applications. At increased phenyl concentrations, they are used in
high temperature and radiation resistant applications and are typically compounded with stabilizing fillers such as iron oxide. Phenyl
groups reduce cross-linking efficiency of peroxide systems and result in rubbers with lower elasticity. Fluorosilicone materials offer
solvent resistance. Lower molecular weight vinylsiloxanes are frequently added to modify processability of base stocks.

Peroxide and Peroxyketal Curing Agents for HTV Silicone Rubbers
10 minute
Cure Half-Life
Temperature, | Temperature,

Peroxide °C °C Application
Dicumyl peroxide 160-200° 157° Fast cure, calendering
Di(t-butylperoxy)diisopropylbenzene 160-200° 157° Low odor
2,5-Dimethyl-2,5-di(t-butylperoxy)hexane 160-200° 157° Commonly used for vinyl base stocks, FDA listed
2,5-Dimethyl-2,5-di(t-butylperoxy)hexyne 190-220° 169° Systems requiring high temperature cure
2,4-Dichlorobenzoyl peroxide 110-125° 89° Extrusion, Phenyl Copolymers, not Vinyl specific
1,2-Bis(t-butylperoxy)3,3,5-trimethylcyclohexane | 135-185° 131° Fast-cure at lower temperatures without bloom
n-Butyl-4,4-di(t-butylperoxy)valerate 135-185° 150° High vinyl content cures

While the use of peroxide activated cure chemistry for vinylmethylsiloxanes is well established for gum rubber stocks,
its to use is growing in new applications that are comparable to some peroxide cure acrylic systems. Relatively low viscosity
vinylmethylsiloxanes and vinyl T-fluids are employed as grafting additives to EPDM elastomers in the wire and cable industry to
improve electrical properties. They also form reactive internal lubricants for vulcanizeable rubber formulations. At low levels they
are copolymerized with vinyl monomers to form surfactants for organosols.

ILynch, W., “Handbook of Silicone Rubber Fabrication”, Van Nostrand Reichold, 1978.
2Brassard, D.M., “The Silicone Elastomer Handbook”, Silicone Solutions, 2010.

Peroxide Catalysts- see p. 69
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CH3 CH3 nCH3
Vinyl Terminated PolyDimethylsiloxanes

CAS: [68083-19-2] TSCA

Molecular
Code Viscosity ~ Weight  Wgt % Vinyl Vinyl - Eq/kg Density Price/100g Price/3kg Price/16kg
DMS-V00 0.7 186 29 10.9 0.81
DMS-V03 2-3 500 10-12 3.6-4.3 0.92
DMS-V05 4-8 800 7-9 2.4-2.9 0.93
DMS-V21 100 6,000 0.8-1.2 0.33-0.37 0.97
DMS-V22 200 9,400 0.4-0.6 0.21-0.24 0.97
DMS-V25 500 17,200 0.37-0.43 0.11-0.13 0.97
DMS-V31 1,000 28,000 0.18-0.26 0.07-0.10 0.97
DMS-V33 3,500 43,000 0.12-0.15 0.05-0.06 0.97
DMS-V34 | 4,000 45,000 0.11-0.14 0.045-0.055 0.97
DMS-V35 5000 49,500 0.10-0.13 0.04-0.05 0.97
DMS-V41 | 10,000 62,700 0.08-0.12 0.03-0.04 0.97
DMS-V42 | 20,000 72,000 0.07-0.09 0.025-0.030 0.98
DMS-V43 | 30,000 92,000 0.06-0.08 0.022-0.026 0.98
DMS-V46 | 60,000 117,000 0.04-0.06 0.018-0.020 0.98
DMS-V51 | 100,000 140,000 0.03-0.05 0.016-0.018 0.98
DMS-V52 | 165,000 155,000 0.03-0.04 0.013-0.016 0.98
These materials are most often employed in 2-part addition cure silicone elastomers.
Monodisperse Vinyl Terminated PolyDimethylsiloxane
DMS-Vm31| 1000 28,000 0.18-0.26 0.07-0.10 0.97
DMS-Vm35| 5000 49,500 0.10-0.13 0.04-0.05 0.97
DMS-Vm41| 10,000 62,700 0.08-0.12 0.03-0.04 0.97

Monodisperse telechelic silicone fluids offer advantages over traditional telechelic fluids. These materials contain little or no low
molecular weight non-functional components which can plasticize and migrate out of cured elastomers, reducing or eliminating
migratory contamination issues.

Reduced Volatility Grades*

DMS-V25R

500

17,200

0.37-0.43

0.11-0.13

0.97

DMS-V35R

5000

49,500

0.10-0.13

0.04-0.05

0.97

*total volatiles, 4 hours @ 150°C: 0.2% maximum

Fumed Silica Reinforced Vinyl Terminated PolyDimethylsiloxane

Base Fluid
Code Viscosity Viscosity

DMS-V31S815 3000 | 1000

Precompounded base materials provide access to low durometer formulations without the need for special compounding
equipment required to mix fumed silica. The following is a starting-point formulation.

wt % Silica
15-18

Vinyl - Eq/Kg Density Price/100g Price/3kg Price/16kg
0.06 1.1

Part A Part B
DMS-V31S15 Base 99.85% DMS-V31 Vinyl Silicone 90.0%
SIP6831.2 Catalyst 0.15% HMS-301 Crosslinker 10.0%

Prepare Part A and Part B separately. When ready to cure mix 3 parts A to 1 part B. The mix will cure over 4 hours at room
temperature to give the following properties.
Hardness: 20-30 Shore A
Elongation 400-450%

3.5MPa (500psi)
16N/mm (91ppi)

Tensile Strength
Tear Strength

8 www.gelest.com info@gelest.com
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Cl)H 3 C Hs
H,C=CH- SI—O SI—O Si—O SI CH =CH,
C Ha C Ha CH 3
n
Vinyl Terminated Diphenylsiloxane-Dimethylsiloxane Copolymers CAS: [68951-96-2] TSCA
Mole % Molecular Vinyl - Refractive
Code Diphenylsiloxane Viscosity Weight Eq/Kg Index Price/100g Price /3kg

PDV-0131 1.0-1.2 1,000 27,000 0.065-0.11 1.411

PDV-0325 3.0-3.5 500 15,500 0.10-0.16 1.420

PDV-0331 3.0-3.5 1,000 27,000 0.065-0.11 1.420

PDV-0341 3.0-3.5 10,000 62,000 0.027-0.037 1.420

PDV-0346 3.0-3.5 60,000 78,000 0.017-0.021 1.420 o
PDV-0525 4-6 500 14,000 0.12-0.16 1.430 =
PDV-0535 4-6 5,000 47,500 0.03-0.06 1.430 é
PDV-0541 4-6 10,000 60,000 0.027-0.038 1.430 =
PDV-1625 15-17 500 9,500 0.19-0.23 1.465 %
PDV-1631 15-17 1,000 19,000 0.09-0.12 1.465 ©
PDV-1635 15-17 5,000 35,300 0.052-0.060 1.465

PDV-1641 15-17 10,000 55,000 0.033-0.040 1.465

PDV-2331 22-25 1,000-1,500 12,500 0.13-0.19 1.493

PDV-2335 22-25 4,000-5,000 23,000 0.07-0.10 1.493

Vinyl Terminated polyPhenylMethylsiloxane CAS: [225927-21-9] TSCA-L
Mole % Molecular Vinyl-  Refractive
Code PhenylMethylsiloxane  Viscosity Weight Eq/Kg Index  Density Price/100g
PMV-9925 99-100 300-600 | 2000-3000 | 0.5-1.2 | 1.537 | 111 |

These materials are most often employed in 2-part addition cure silicone elastomers where special thermal or optical
properties are required

VinylPhenylMethyl Terminated VinylPhenylsiloxane - PhenylMethylsiloxane Copolymer CAS: [68037-82-1] TSCA

Mole % Molecular Vinyl-  Refractive
Code PhenylMethylsiloxane  Viscosity Weight Eq/Kg Index Density Price/100g
PVV-3522 30-40 | 80-150 | 800-1500 | 6.0-7.5 | 1.530 | 1.10

Crosslinks with dicumyl peroxide.

www.gelest.com 215-547-1015 info@gelest.com 9




Vinyl Functional Fluorosilicones

%
¢
CI3H3 ?H3 ?Hz (|3 Hj
H,C =CH-S|i =0+Si—O0 Sli—-O Sli —CH=CH,
CH3 CH3 CH3 n CH3
Vinyl Terminated TrifluoropropylMethylsiloxane - Dimethylsiloxane Copolymer CAS: [68951-98-4] TSCA
Mole % Molecular Refractive Specific
Code CF,CH,CH,MeSiO Viscosity Weight Index Gravity Price/100g Price/lkg
FMV-4035 35-45 4,000-6,000 6,000-9,000 1.388 1.13
FMV-4042 35-45 14,000-18,000 | 25,000-35,000 | 1.388 1.13

Trifluoropropylmethylsiloxane copolymers offer greater solvent resistance (lower hydrocarbon solubility) and lower

refractive index than analogous dimethylsiloxane homopolymers.

CFg‘CFz‘CFz‘CF;;

CHs CH; CH, C|)H3
|
HZC:CH_Sli_O Sli—O Si—O—1-Si—-CH=CH,

CH3 CH3 m CHS nCHS

CAS:[609768-44-7]

Vinyl Terminated Nonafluorohexylmethylsiloxane - Dimethylsiloxane Copolymer
Mole % Molecular Refractive  Specific
Code Nonafluorohexyl  Viscosity Weight Index Gravity  Price/100g  Price/1kg
FNV-3031 | 30-35 800-1400 | 8,000-10,000 | 1365 | 122
g
?Hs ?Hs ?Hz CI:Hs
H,C =CH—SIi— S|i -0 Si—0 '—S|i —CH=CH,
CH; \CH, (I:Hz n CH,
CH,4
Vinyl Terminated Diethylsiloxane - Dimethylsiloxane Copolymers
Mole % Molecular Refractive Specific
Code Diethylsiloxane Viscosity Weight Index Gravity Price/100g
EDV-2022 | 18-22 150-300 | 8000-12,000 | 1413 |  0.953

Diethylsiloxane copolymers offer better hydrocarbon compatibility (greater solubility) and higher refractive index

than analogous dimethylsiloxane homopolymers.

www.gelest.com | 215-547-1015 info@gelest.com
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Enabling Your Technology

I
(|3H3 (|3H3 ?H CH;
CH3-SIi -0 Sli —O0 8i—0 Sli -CH;
CH3 CH3 CH3 n CH3
Vinylmethylsiloxane - Dimethylsiloxane Copolymers, trimethylsiloxy terminated CAS: [67762-94-1] TSCA
Mole % Molecular Specific
Code  Vinylmethylsiloxane Viscosity, cSt. Weight  Vinyl - Eq/kg Gravity Price/100 g Price/lkg

VDT-123 0.8-1.2 250-350 12,000 0.11-0.15 0.97
VDT-127 0.8-1.2 700-800 23,000 0.11-0.15 0.97
VDT-131 0.8-1.2 800-1,200 28,000 0.11-0.15 0.97
VDT-163 0.3-0.7 2,000,000-4,000,000{ 425,000 0.04-0.08 0.98
VDT-431 4.0-5.0 800-1,200 28,000 0.5-0.7 0.97
VDT-731 7.0-8.0 800-1,200 28,000 0.9-1.1 0.96
VDT-954 11.0-13.0 300,000-500,000 225,000 1.1-1.4 0.98
VDT-5035 48-52 4,500-5,500 50,000 6.0-6.5 0.98

Vinyl containing copolymers are used as crosslinkers in Pt and peroxide cure elastomer. High vinyl content copolymers form
elastomers used in high accuracy soft lithography'>°.

'Choi, D. et al. Mat. Sci. Eng. C. 2004, 24, 213.
“Infuehr, R. et al. Appl. Surf. Sci. 2003, 254, 836.
3Schmid, H.; Michel. B. Macromolecules 2000, 33, 3042.

Vinylmethylsiloxane - Dimethylsiloxane Copolymers, silanol terminated, 4-6% OH CAS: [67923-19-7] TSCA
| VDS-1013 | 10-15 | 25-40 | 550-650 | 09-14 | 099 | | |
Vinylmethylsiloxane - Dimethylsiloxane Copolymers, vinyl terminated CAS: [68083-18-1] TSCA
| VDV-0131 | 0.3-0.4 | 800-1200 | 28,000 | 0.04-0.055 | 097 | | |

These materials are modifiers for addition cure and activated cure elastomers.

C|3H3 C|3H3 C|3H3 (|3H3 (|3H3
H2C=CH—Si—O S|i—O Sli—CHgCHg—Sli—O Sli—CHZCH2
CHs CHs /m \CHs CHs /n CHs

Vinyl Terminated Ethylene-Siloxane Copolymer Fluids CAS: [26710-23-6]
Mole % Specific Refractive Molecular
Code Viscosity Siloxane Gravity Index Weight Price/100g  Price/1kg
DCE-V7512 | 150-250 70-80 0.907 1.429 ‘ >2000 ‘ ‘

Ethylene-siloxane copolymer polymers exhibit reversion resistant behavior.

See also MCS-V212 - p. 14
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e
N TNT T
CH3—S|i—O sl,i—o Si—0-H-Si—0 Sli—CH3

CH3 CHsz /m\CHs /n \CHs /p CHs
Vinyl Gums (balance dimethylsiloxane unless otherwise specified) TSCA
Mole % Specific
Code Vinylmethylsiloxane Comonomer % Gravity Price/100 g Price/lkg

VGM-021** 0.2-0.3 0.98

VGP-061*** 0.1-0.2 6-7% Diphenylsiloxane 0.99

VGF-991 # 1.0-2.0% 98-9% Trifluoropropylmethylsiloxane 1.35

DGM-000* 0.0 100% dimethylsiloxane 0.98
* This gum is listed here for convenience. It contains no vinyl functionality. It may be cured with dichlorobenzoylperoxide.
CAS: *[9016-00-6], **[67762-94-1], ***[68951-96-2], $[68952-02-2]
These materials are base polymers for activated cure specialty silicone rubbers.
Vinyl Q Resins Dispersions CAS: [68584-83-8] TSCA

Refractive
Code Base Viscosity Vinyl Eq/kg Index Density  Price/100g Price/3kg

VQM-135* | DMS-V41 4,500-7000 0.2-0.3 1.405 1.02

VQM-146* | DMS-V46 50,000-60,000 | 0.18-0.23 1.406 1.02

VQX-221 50% in xylene - 0.4-0.6 - 1.05
*20-25% Q-resin
Vinyl Q resins are clear reinforcing additives for addition cure elastomers.

Vinylmethylsiloxane Homopolymers TSCA
Code Description M‘(,\);:i;lll:r Viscosity Density Price/100g Price/3kg
VMS-005 cyclics 258-431 3-7 0.99
VMS-T11* linear 1000-1500 7-15 0.96

*CAS: [68037-87-6]

Low molecular weight vinylmethylsiloxanes are primarily used as moderators (cure-rate retarders) for vinyl-addi-
tion cure silicones. They also are reactive intermediates and monomers.

See also Hydride Q resins - p. 20
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Enabling Your Technology

Vinyl T-structure Polymers

Branch Branch Vinyl - Refractive
Code Point Terminus Eq/Kg  Viscosity  Density Index  Price/100g Price/3kg
VTT-106* Vinyl Methyl 2-4 5-8 0.90 -
MTV-112** Methyl Vinyl 3-6 15-30 0.96 1.407

*CAS: [126581-51-9] TSCA **CAS: [21714-00-0]
T-structure polymers contain multiple branch points.

These materials are additives and modifiers for addition cure and activated cure elastomers.

CH>

CH; /CHjg CH CHs

H-S|oi—O Sli—O Si—0 Si—H

CHs CHz /m \CHs /n CHs

VinylMethylsiloxane - Dimethylsiloxane copolymer, hydride terminated

Refractive Specific Vinyl-
Code Viscosity  Molecular Weight Index Gravity Eq/Kg Price/100g Price/l1kg
VDH-422 | 150-250 | 8000-10,000 | 1404 | 097 | 03-05 | |

www.gelest.com 215-547-1015 info@gelest.com 13
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Vinyl Functional Macromers

Hetero bi-functional silicone fluids contain little or no low molecular weight components. They can be used as additives into
traditional RTV-2 silicone formulations or undergo a stepgrowth process when catalyzed by platinum, resulting in high elongation

elastomer.1:2

1. Goff, J. et al, Polymer Preprints 2012, 53(1), 487.
2. Goff, J. et al, Advanced Materials, 2016, 28(12), 2393, doi 10.1002/adma, 201503320

CHs CHs

|
H,C==CH s|i—o S|i—H

CHsz /nCHs
o.-MonoVinyl-Q2-MonoHydride Terminated PolyDimethylsiloxane CAS: [104780-63-4] TSCA
Refractive Specific
Code Viscosity | Molecular Weight Index Gravity Price/100g Price/1kg
DMS-HV15 40-60 2,000-3,000 1.404 0.96
DMS-HV22 150-250 10,000 1.403 0.97
DMS-HV31| 600-1,000 25,000 1.403 0.97
CHs \ CHjg
H,C=—=CH—Si—0 S|i—O S|i—H
Sy \ CHg y G
o-MonoVinyl-MonoPhenyl-Q-MonoHydride Terminated PolyDimethylsiloxane CAS: [1422279-25-1]
Refractive Specific
Code Viscosity ~ Molecular Weight Index Gravity Price/100g Price/1kg
PMM-HV12 20 ‘ 2,000 1.4135 0.97 ‘

Mono-vinyl functional silicone fluids can be used as components in silicone gels and modifiers in release coatings.

MonoVinyl Functional PolyDimethylsiloxane - symmetric CAS: [689252-00-1]

Refractive Specific
Code Viscosity ~ Molecular Weight Index Gravity Price/100g Price/1kg
MCR-V21 80-120 5,500-6,500 1.403 0.97
MCR-V25 400-600 15,